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(57) Abstract 

Tricyclic triazolobenzazepine derivatives in the form of a prodrug. The compounds arc ones represented by general formula (I) and 
pharmacologically acceptable salts and solvates thereof. They are useful as an antiallergic and have excellent bioavailability In formula (I) 
R represents hydrogen, OH, alkyl, or phenylalkyi; R 2 , R' , R 4 , and R 5 each represents hydrogen, halogeno, optionally protected hydroxy! 
formyl, optionally substituted alkyl, alkenyl, alkoxy, etc.; and Q represents a group selected among groups (i) to (iv) halogeno or alkoxy ' 
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s (vi) femora: (vd (ofcemvu* L^tu^ 

5- (3, 4-v^ h + i/K^/^lO -2- (1 - ^7^n^+>/^^f - 
mv/-2-^Wne;W -2H-1, 2, 3-h'J7'/-^-4-*;b 

2- (1-^7 ^n|+->* + y - 2 - y f j^d b';i/) -5- 

(3-^77 J o^v-4-y h + >M>'/^;l/) -2H-1, 2. 3-hUT 

5- (3, 4-^h + <X>7^;b)-2-(l-(l, 3-vxh + y- 
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2-"7n#*i0 *^^;U^^i/-2-yf-;l/-rnh°;U) -2H-1, 2, 3 
- h I) TV—JU— 4 -*;M*>Kx*-;K 

2- (1- (1, 3-^^->-2-^+i/) *;^-^+i/-2-^ 
- 5- (3-fV^D^+->-4-^ h + M>>/^;l/) - 2_H 
-1. 2, 3- h 'J7'/-;l/-4-*;l/*'>i!if;l/ 

5$ (VII) (D<t&®J<D&-$i L^mt LT(i N 

5- (3, 4-S^ h*^>V-OU) -1 _H-1, 2, 3-hUTV*-^- 
4 -#^**>SM ^-;k 

5- (3, 4-v>V h*v-OyV;U) -1H-1, 2, 3 — N U Tv'—Jls — 

5- (3-^V^n^+->-4-^ h + -1H-1, 2, 3- 

5- (3--fvyn^+i/-4-^ h + M>^;b) -1H-1, 2, 3 - h 
'J7 > /-^-4-^/l/**>ixf;b 

5£ (IX) ©ft^&<Dff£U^£LTH\ 

4- (3, h*->7x-i) -4-^y-2-^f>iyf^k 

4- (3, 4-^l> + ^7x^) -4-^V-2-7*f>»xf;k 
4- (3-YV7°n^y-4-^ h + y7x^) -4-^ + 7-2-yf- 

4- (3— Y V^a^4-i/-4-> h + ->7xz;l,) - 4 V- 2 

S: (XVI) ©<b^«©ff* LV>«i LTtt; 4- (4, 5->M h^^-2- 
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— h^y - 4-* *v-2 -7?->fc.?->>k fc<fctf4- (5-^77° 

<fc^i'7'j-^j^>i^ ^^>ge^ N 

*&HJ3 fc J: 5 { b^Sftt, OTO«!it3* 1 £ li 2 «k !> § § 0 
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5£ ( I ) (Dtt&mt, 5£ (Hi) 2Mb 



C3- 



R2 R1 




(III) 



tsS (IV) : 




(IV) 



cs:^ q s r 3 \ &£aR-> 2 immtmm<Dftnzmi, Ha iiiAD-f^ 

°C~1 5 0t;oKJS«BE-Cl-4 8«HHlRJ6*-a-*Ci»=J:»3»«ci*<T?*5 0 
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y i-ji*j\,at a k<*\ mwt*mj- h u * A#q£Ts 2 o°c~ i o o^coiaea 

©•fk^tttt NUT l 2 {ft, 3 &B&#©£tt©iiJ£©il£^<t LT 

±iH5C (III) ©<ft^ii N 0];LJf N WO 9 5/1 8 1 3 0^WO 9 7/0 
0 2 5 8mz2EM<Djjmz$tr>T:mmir& C t7b<-C% £ Q 

<£S!j£i£2 > 

j£ (I) ©-ffc^ttH^ ^ (Ha) <Oit£i®: 




(Na) 



fo ) 



to j; a r 5 2 { * m i e t m m <d n s * m 
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£il7cLT5S; (lib) <D4t&QB: 




(»b) 



) 

5£ (lib) Oi'k^*WbRjfi:fc:ft*-Ci{c < k»)ljarT?S5 0 

**T?*So C©jB5cKJfcttO. 1-10^1, 10-10 0tOSJ6fflrPfT7 
c<o«MfcS06t4. a; (lib) «Mt&«, **fb:*- h »J sa, **<b* 

^HJ*Ay h*->h\ *-M*AJCh4=-5/h\ 77>J*A tert- 

fciic:n6©«^4ftr) o ~ l o 0 °c<Dm&m?z, 

c©»fbKjCtt N g^i? N Y*)7A,*ufmffl&^ a (lib) ©<fb£#i 
2 0^-1 0 0 TCOiRjeaW^ l-2 4^M^5;iia,T^ 
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2 8 

n?\ m—<Dj£, aia ) (Dik&ynzm^tzm&Kiu ^ en ©-rb&^&m— 

3, (II a) oMli^®7+-Ai:|itot^iSo 

M<tm&, £effc3££&> ^b# K5 7 A, jfcfbrt K^A N S^lilS 

)V) . tfcttC-sTA'+A'XX^U Q. Ha U R 2 ~R\ R 3 \ R 3 \ 
R 52 *5J;0*R 61 (iMIE<b|iiaort^^-ro ) 
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3 0 

g (Ha) ©{h£%©£-5£ CD 

5£ (II a) ©<fc^4»ii % a (V) ® 1 'bA4»^e»x TESKi&A^ B, C, 

^©2&^gglS-CQR 3l R32^ A $tL/c^ (Ila) ©fb^fe tfb^ft « 
(II a' ) ©fb&%) * 0 
<S!fcig£A> 

a:, dia) ©fb^iJix a; (V) 0^%: 



COOR52 




(V) 



(i) iiHHt N 3«i®iaffljitt#ii6fre*« 0 a: (v) co^^m^ m*u*s 

WO 9 5/1 8 1 3 O^I5*©^{c^oT^T^5o 




(V) 
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# 
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R2 



COOR52 




R32 



( II a' ) 



Cijaaic*^Ts Qs R 2 ~R% R 3 1 «» R 32 > R 52 {iMiei|eI^Ort^^) 
5S (V) (Dit&mt. R 31 R 32 C = 0"e3lS*l£>r h >*fcfcT*7*fc K££ N 

-78°C~1 00°C. fi : *L<«i-2 0 c C~5 0 0 C<D^a^-eo. 1~ 

2 4B£fHk «wrt?o. i~ib#rirjS3-£5o cc-e^rt^k^i cv ) 

S&f&i&ch p-h^>x;u^>^ p - • try 

D- (+) -*>7 7 -XM>i > h'J7;WoS», 

iM-ibTJU z—va^ m&it?-? >te£'<DJi>j xMfrifrt U\, 

5£ (Ila' ) *<Dg&gQtt N 5* (V ) ®ftMC$&(C*«U6Rffl«;()D 

^sciia^Anci^^^o k&sqj^ a (i) ~ av) o^-rn 

(1) KlfUIQ^S (i) (Ila) ©<fc^ftti, a (V) (Ditisto* 

p--hD7xx;k fc;X (p-xho7xX^) htt<h-©5£R 71 - 
C (=0) — R 72 (R 7l £±VR 73 it*:tL?timmm=?. 4--hD7xx;^ 
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-eSJC£-i±TQA<-0C0R 7 ' (R 7 «tt«BRJR^ 4--ho7x-;H N l- 
-f?/yjAS4St) (Ha') ©>fb£«f#. ^^SR 33 OH CR 

(2) BSl£Q*<£ (ii) Qla' ) 5$ (V ) ©<fb&&| 

££fr£J&ttl^ i&gfc t> If h° «J i? >fc £©igg#:£T> ^R^COHal (H 
a l*5«kCXR 34 {iHufSi^©rt^^) £fc{±5£ (R^CO) 2 0 (R 3J li 

K&£Q#t£ (ii) T&£5£ (Ha' ) ©>fb£-$lkU ^ (V ) ©*b£ 
^ R34 COOH (R 34 (iMEi|Hl#Ort^^) t©*^KJ6teJ;oT*»« 

TIE (4) t=IBttL^S7?^J5dc-rsci*<-e*S«JftSQ3&</Nny 
>M^T?*S<fc^4» (Ha' ) SR»COOH (R 34 (ilulB<h|H|^0|^^^ 

(3) g&gQ*<g (iii) -e*5S; (Ha' ) <D4t&6m* (1) -«e>nfc5£; 
(Ila' ) ®^ (R-R\ R 3 \ R 3 \ *3&&R 52 imm± ITOOrtg* 

SU Qli-OCOR 71 (R 71 (iIulH<i:|Hl*i©rt^^) ^ 
mmmi. SR 35 R 36 NH (R 33 fectCKR 36 (iHtjK < i;|H|^©F t 3^a^-) ©7 

(4) B9t£Q*<ai (iv) TifeSK *S^t*/>a^>JDR?*fcttC ,_ 6 7^n 
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(r 37 o) (R 3a o) Poci-ei^n-5^DDij>ixxf;k ^r T3 oh 
a^r o . 1 usfig~ 4 8 s&issk - 2 0 °c~ 1 0 0 voumx-a- ozt t<x 

tliz& (Ha' ) ©>fb^-#J(is ^ftifc h 'J TV-;KE>2&gg|#<!: LT^fbtl 

So 

mmmQtm (o -e&sis aia\) o^^ji, mea. (v) <Dit&®^ 

CR 3, *5«tO ; R 32 (iH>ilB<tl5l^p , 3^<£-^-r) ®{b^ (mtfx -fy^7 
^■rfcK) -20-100U #£L<(;i2 2~2 8^lc:^TSJi>£t!-£ 
ZtlzZtOiS, (V) ©<b^^ N 5$ (V) ©>fb£#HC N III— mrtT 

Ha 1 COOR" (Ha 1 te^tfR^temZtmmvft&Zmt) (Dit^m (M 

tefeMTM U&BL MtflC3£5fcfb-?- h U ^AfeiDta^^b* U 
«3^tT;U^U^Hiit>iz % 2 5~6 O^fcfc^TEJSS-ti-fcSU m^S. 

C©^^«k«3^J5Jc$tiA:S: (II a') ®<fb£-#Jti\ i^-ftik h UTV-yKD 

94 $yv-ji>*mtgm±LTmiLte\^ 1. i' -*;u^-^^v^ 



L 
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(II a' ) ©fb^W&ft*j&-e^PfljT?&S 0 

<m&&D> 

«5tKfl2^ (IV) <D4b&jB l-^Dn-2->Hyaewv^ 

RJCti^ (V) ©^^7th>, 7* hih'J^k N. N- 

5>Jl*^rt/*;^AT5 KOJ^fc^fcjRiK ^ (iv) o^^ts tm+b>)* 
A, £fc&*7 'J A > £»ffl*-feS/*A N Tkltfb^ h 'J SA^©&«iKafetfl;:3»># 
ft^hU*A N a^m^U^AO^atta^^bT^'J^JRi*^ 2 5- 

5£ ai a') ©fti^m. ant©»«^ tmmm^ ms>4t^ isv* 

C©^{cJ;t)^$tl« (II a') ©<b£TO. ^ftlfc hiJ7 7-;K0 
*U«*iD*;fcC£K:j^**£fi i foft < 5 0 C©#&te. S: (Ha') 

(v) oft^^6iisiosi(n^T««K#&nsjfiT?^T?* 

So ^{-x tKS^BiockOfCCis^-c^ (V) ©rb^ftjcSJS*-a-«R 3l R 3a c 
k K+GK VBfflt) te**^*»ttSfittOfejiR*IiI»-c* N BSI&g©^ (II a") 
a (Ila) ©jb£%©^ (2) 

5$ (II a) ©fb£0BM\ 3: (VI) ©Yb^tt*- hn^SCilc^DSS! 
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5* (VI) flXfcfcfcfcU £ (VII) O^Oh'J7>/-;l^tgM-CQR 3 

* (nDflHh^fcfcu ^ (viii) o<l^*nimt*£tteXi!>M*v**o. 

Ift&mit. D. R. Buckle and C. J. M. Rockell, J. Chem. Soc. , Perkin Trans. I, 
627Q982X F.E.Nielsen, E. B. Pedersen. J. Heterocycl. Chem., 22,1693(198 

R'WOitJOj^ ^7xzWf;H, hU7i-^f;H, + 
N;U^» T?S&S?Lfc*>©£* N 15~80°C-e> l~2 4«JC$ti- 

s: (vii) ©ft^fcrti**:. a (xii) <D4t&ta*a, anr) o^ttiRjs 

d tert-y^^l/^^^ai-^^ c f 3% -78-10 

5^-24^mSJ6$*5C4lc«koTttftT?** 0 55 (XIII') ©ft 

£4fcfcU 5$ (x' ) -eS£*i<5± h ij h;at^ k; S^ct-m^us/u^t^ h\ 
5S; (vii) ®<tattii*fc x (ix)©<fc^«ts (X' ) -cmztiz&mrv 

tt£) <K 0-12 0tT?, l~2 4NrlfflRie*-tf-*ciT?jS!iti?*So 
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g CVIH) <PYb&#?<P^J5g 

a; (viii) o-fb-^jii. 5$ (ix) cd^^xS: (x) h4->-o^u 

3 ax) ©Yt^{±. ^ (xi) oit&to^ Mm, xtesvmt&tR 

f-;U*;UATS h\ 5>**;Ux;U**s/Ktt£) <K - 1 0~3 OXTei 0#~ 

=r ij u ym<D^m^m, ximm* u <? a n h; *a n 
v^a, ^^tk^ >; *a n isafcjc*^- h u * &W(Dmm*MMtm®m"c xa 

>, N, N-^m*A7 5 K> SM^Ux"^**-^ Ktt£) 0-5 0 

5$ (XI) ©4b£-#f(i. mA.il, Eur. J. Med. Chem. , 23. 45 (1988) ^tKS^ 
fFSS4 5 6 2 0 6 8 #{cE«$n^}SJC«k 0*1x6^5 Ci*<T?t« 0 
5£ (VIII) <D4t&mt, ttz, 5£ (XIV) ®^oy>>fb^>4f>-fb^f*Si (X 

id o^±mit^m iMii'j^^A, mt-?r*isv^ 

*a, «ttir*a"^) fc^&u &^-c\ s (xii) cD{b^&*a: (xiid o-fb 

^^V^Df;Ux-f;k ter t-^Mf;|,x-fJk h^x><ii*) 
-7 8-1 0 Or-Cl 5&~2 4miUZfetS-£ZZtK£',Tbmm*ZZ.tt< 
T-^-So 55 (XIII) ©fb^te. m*.\i* J. Heterocyclic Chem.. 21. 1669 (1 
984){cie$g$n-C^-5^5*{^oT^fiJcL^T^>fb'rb^ (X) ir-fef 
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a (V) ©fc£r%>©£rfi£ 

* (V) oflgrffcti* (xv) ©<b^*ttfiW-r«c:tKJ:oi!Mn?**o lite 

ftst*. a; (viii) ©^k^tt^jttfiMiLTss: (vii) 

a (V) 5* (XVI) oftMft, SC (X' ) o-ftett&Kjs 

**«ci{=J;oTt>JK&T?**o SJ&iiiS (IX)©{b^#iiS; (X' ) <D4k& 

5$ (V) Wt&mt*^ & (VII) ©Yb£%£-hofb^£C£lCj;oT*> 
Wt-VSZo ->n-fb»« (VI) ©<b^«B*-ho<bLTS: (IIa)CD-ft^»*«! 

5S (XV) ©ft^fctt. 5$ (XVI) ©<fc^»*. ^ (X) ©ft^»&KJS*** 
CiKJ^i^T-tSo RJS(i:£ (IX) Oit&tytt (X) ©ft^&iRjss-e- 
3 left -> Tff o C i # £ o 

* (xvi) ©-fk^tett. ^ (xi) ©A^a^s; ax) oxt&mzmm-t 

Sl^oT, 5$ (XVII) ©ft^bH!i|T§5o 
a: (XVII) ©<b^«&l± N Eur. J. Med. Chem. , 23, 45 (1988) -PXm 

mm 4 5 6 2 0 6 8^zmmznttmz±>)m!k-c%z 0 

a (xv) ©Yb^ii> 5£ (viii) o^fchn^t^ciiaot 

fcS&n?**,, -bnYkli5£ (VI) ©ft^-Fo{tLtS (II a) ©<k£& 
(XV) ©<k*«tt. H«*:, 0J*.tf. WO 9 5/1 8 1 3 0^1248©^ 



an) ©-fk^si^maTift^L^a^iikRLT. iis^©**; cud <oit^m 

«*i:tt±l$nfc 0 5£ (III) ®W7U;^-£|oMJiLt| 
^Cimscil^ W09 5/1 8 1 3 0^ WO97/0 0 2 5 8^tfC 
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^sn-cvso a; (i) <Dit&m&, mim*^ts&w&Wk*mm'&^ 

5£ (HI) ^«**l*<k^©ttTU^--^ffl*^<!:^-SllaStt*%* 
JTCSSo ^©^a6©?Pffi«t LTtt> STtt. ^Pk «A*k MUMFk j&KJRU 

li*»9!fcJ:*<k^*fctt*©*eL< (i^KAtt^l B«i LTO. 0 5- 
5g. $?£L<fiO. 1-1. 0 g£l~30{c#iijLT&#TgS o ^Oflb© 
STOCK LTti> ^©ffl^cj^CTiSlIii^LT^T't-So 
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£fiK0>]l 

7, 8-i^h*i/-4 C5H), 10-W7-1H-1, 2, 3 — h 'J T 
7o [4. 5-c] [1] OyTW> 

(a) TJl^y&fflm.T, -7 8VZ\ V<( VZfa t'JVT i > (6. 0ml, 
42. 8mmol) 0fh7tKD77>(75ml) Ml:> 1. 5N7f;l/ 
'Jf"7A(26. 8ml, 40. 2 mm o 1 ) lNFlHHWLfco *^T? % 

:oSMi:7Dh^-;b®x^K3. 4ml, 3 3. 5mmol) t> 4, 
5-v?n + ->-2--hn<>X7^fkK(5. Og, 23. 7mmol) 
©rh7t Fn77> (5 0ml) mmtZMKUQZ.^ -7 8°C^i\zl. 5 
^Jt^L^o KJffi8.lz.m8t (7. Oml, 122mmol) Ofh7tKn7 
^> (2 0ml) tt^T**jD^LA:^ BflfcJ.f'^'^llltfl Liz 0 ^Wm* 

Kn + ->-4- (4, h + y-2-^hP7x^) -2 -^f->ig^ 

f-^U (8. 5 9g) *ifc,S&nfc4-tKo + i/-4- (4. 
->-2--hn7x-Jb) -2-7f->ixf;^ (8 0ml) jcjgfi? 

U:ftfc4-^*M>W|f(lL 6g, 7 1. lmmol)*a 

7A^D7h/77-f - (^*1f-> : Hi!?xf-;|/=2 : 1) <£ *fS!i L fc 0 

ig&m^mttiitzim&mziT. 4- (tKo+->- (4, 5-^ 

>-2-xhn7xx^) -1- (4-^ h + i/Oifji,-) - lH-1, 

2, 3 - h U TV—fo— 5 -tumyWz-rfr (a- 1 : (BffitecD£s!ajj (L P) 
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) £x 5- (tKo + i/- (4, 5-^h + -/-2--hD7x-;b) 
-1- (4-^ h + ->K>^) - lH-i, 2, 3- h 'JTV-;U-4-*7;U 
#>&JL*)\, (a -2 : jg@t&g>*faiK&l (MP)) iOl : 5<Z>S£«r (2. 6 
Og, 23%) £*#*:o ^^C^i^OM^^ffiT^li^SCi^cl;^. fb£ 
^ ( a-1 : (LP) ) £<fb£4& (a -2 : (MP) ) <h©2. 5 : 1 «DiK£4& 
*<*§S>ftfc (4. 6 8g, 4 2%) o 

a-1 (LP) , a -2 (MP) g>2. 5 : 1 Ol^J 1 H-NMR (CDC 
1 3) : S 1. 3 8 (15/7H, t) , 1. 3 9 (6/7 H, t) , 3. 5 
6 (6/7H, s) , 3. 72 (6/7H, s) , 3. 78 (15/7H, s) , 
3. 91 (6/7H, s), 3. 97 (15/7H, s). 3. 99 (15/7 
H, s) , 4. 41 (4/7H, q) , 4. 44 (10/7H, q) , 4. 97 
(5/7 H, d) , 5. 0 7 (2/7 H, d) , 5. 4 8 (2/7 H. d) , 5. 
78 (5/7H, d) , 5. 71 (2/7H, d) , 5. 84 (5/7H, d) . 
6. 32 (2/7H, s). 6. 83 (10/7H, d) , 6. 67 (4/7H, 
d) , 6. 9 9 (4/7 H, d) , 7. 0 7 (2/7 H, d) , 7. 2 1 (1 0 
/7H, d) , 7. 48 (2/7H, s), 7. 51 (5/7H, s) , 7. 7 
1 (5/7H, s) . 
E I MS : m/z 4 7 2 (M + ) . 

(b) MIH (a) "Cf# t> tltzlk& ®a- 1 t <t£r® }a-2 £<D2. 5:1© 
M&fyl (4. 6 3g, 9. 8 0mmol) ®»fL^> (10 0ml) Ml^ 
-M1t^>tf> (14g) ZtiQA., WM.-V-mtftLtio *z>lZZ.m4k^>tf> 
(4. 6g) &mx.> W&-e8mmm&Lti 0 hT-6iiL. 

D " 7 ^77^ - (^+i^> : itxf;l,= 2 : 1) «fc ») »»{ L T N 
#^©1- (4-/ -4- (4, 5-vM h4^>-2 h 
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nK>^A) -1H-1, 2, 3- h>J7'/-;l/-5-*^>»x^ (_b 
^_L:LP) (2. 75g, 6 0%) *bi:||fefe B TO*01 - (4- 

^ h + ^>v>VU) -5- (4, 5-->V h^->-2--ho<>v*^;u) -i 
H.-1. 2, 3 - h U 7 V'-;l/ - 4 - >ixf (b^J. : M P ) (1. 

1 2 g, 2 4%) ZUtz 0 
b-1 (LP) ; 

1 H-NMR (CDClg) : 6 1. 38 (3H, t), 3. 78 (3H, 
s) . 3. 98 (3H, s) , 4. 0 2 (3 H, s) , 4. 4 3 (2 H, q) , 
5. 7 2 C2H. s) , 6. 8 5 (2 H, d) , 6. 9 9 (1H, s) , 7. 2 
4 (2H. d) , 7. 6 9 (1H, s) . 
SIMS: m/z 471 (M + + 1) . 
b-2 (MP) ; 

1 H-NMR (CDC 1 3 ) : 5 1 . 1 9 ( 3 H, t ) , 3 . 7 9 ( 3 H. 
s) . 3. 9 1 (3H, s) , 4. 00 (3H, s) , 4. 1 0 (2H, q) , 
5. 79 (2H, s), 6. 80 (1H, s), 6. 88 (2H, d) , 7. 4 

2 (2H, . d) , 7. 5 2 (1H, s) . 
E I MS : m/z 4 7 0 (M + ) . 

(c) lute (b) T~&Z>tttz 1- (4-^ h ;10 -4- (4, 

5-^h*'>-2--hD^^;l,) -1H-1, 2. 3-hU7y-;b- 
5-i}Jl#>m^?-Jl, (b-1) (3. 0 4g, 6. 46mmol)Ofh7t 
Ko 7 5 > (4 0ml) 1 NTK^fc^- h 'J ^ A7k^ (13ml) £fln 

©1- (4-y h + fOvMO -4- (4, 5-vM h + y-2--hn-<> 
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'/>r;W -1H-1, 2, 3 - h 'JTy-;U-5-*;U*>BS ( c — r : L P) 
(2. 5 5g. 8 9%) ^/c 0 ^Tr*#S>tt7tl- (4-^ h * v/K > ^,1/) 
-4- (4, h + i/-2--hoK>'/^^) -1H-1, 2, 3 - h 

U7'/-;b-5-^^>j Cc-1' :LP) (1. 07g. 2. 42mmo 
1) £s (5 0ml) 1^®?^^;!/ (50ml) icDiil^^j^ 

*U 1 OK' ADS* (1 2 9mg) *JD^. N **»H»Tn SS"C4I* 

h^5iiLs L-£ x 4- (2— T^y — 4, 5-iJ/> + M> 

W ;U) - 1 - (4 -* r4rS"O5M0 - 1H- 1, 2, 3 - h U 77-^- 
5-tiJl^>m ( c — 1 : LP) (1. 06g, 10.0%) ^ifc 0 
c-1' (LP) 

1 H-NMR (CDC 1 3 ) : <5 3. 7 8 (3 H, s ) . 3. 9 9 (3 H. 

s) , 4. 06 (3H, s) , 6. 02 (2H, s) , 6. 84 (2H, d) , 

6. 9 4 (1H, s) , 7. 4 0 (2 H, d) , 7. 7 6 (1H, s) , 13. 

8 0 (1 H, b r s) . 

SIMS: m/z 4 4 3 (M + +l) . 

c-1 (LP) ; 

X H-NMR (CDC 1 3 ) : 6 3. 7 8 (3 H, s ) , 3. 8 8 (3 H, 
s) , 3. 94 (3H, s) , 6. 0 6 (2 H. s) , 6. 11 (1H, s) . 
6. 8 6 (2 H, d) , 7. 4 5 (2 H, d) , 8. 5 8 (1H, s) . 
SIMS: m/z 413 (M + +l) . 

fttRtZo HUf2 (b) T?S£*ifc 1- (4-^ h + 'X><^) - 5- (4, 
5-vJn*i/-2--k<//a)-lH-l, 2. 3-MJTV*-;U- 
4-^;[/»K>ax»j|/ ( b-2) (3. 12g. 6. 63mmol) ^ fh5 
t Kd77> (1 0 0ml) mm<PT\ l NfaWMti- h l ) ->AtK^ (13ml) 



La 
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;U) -5- (4, 5-v>V h*i/-2--hn/<W;|,) -1H-1, 

2, 3-h'J7'/-4/-4-^>» (c-2' :MP) (2. 3 2 g, 7 9 
%) 

c-2* (MP) ; 

1 H-NMR (CDCIg) : 6 3. 8 0 (3H. s), 3. 94 (3H. 
s) , 4. 0 0 (3 H, s) , 5. 7 9 (2 H, s) , 6. 8 9 (1H, s) , 
6. 9 1 (2 H, d) , 7. 4 7 (2H, d) , 7. 5 4 (1H, s) . 
SIMS: m/z 4 4 3 (M + + 1) . 

(d) TJl>^>&mHTs 4- (2-T^y-4, 5-^ h + ^Oy-f 
;W -1- (4-^ h + -1H-1, 2, 3- h iJ77-;P-5- 

*^»K>Mfc (c -1 ) (1. 0 5 g, 2. 5 5mmo 1) ©M^f l/> (3 0 
m 1 ) *^T-C h 'J ^;l/7 5 ^ (0. 6 4ml, 2. 69mmol) N 

2-7;U^-a-l->5 L ^t°>;^-^A p - h;ujc>x;b**- h (7 9 3m 
g, 2. 8 Ommo 1 ) N -£ LT3, 4 — v>' t Kn — 2 H_— k° U K [ 1 , 2-a] 
h°'JivJ>-2-t> (4 5 3mg, 3. 0 6 mm o 1) Zimiztiaz., jjc^TT 

L fc&f£*l LT> fttt&IHItt&*<Z) 7, 8-^h*S/-3-(4- 
•y h*v"<>iW -4 (5H) , 10-WV-3H-1, 2, 3 — h 'J 7 
V*d [4. 5-c] [1] ^>V7Hfe> (d-1 : LP) (4 7 7mg, 4 8 
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d-1 (LP) ; 

1 H-NMR (DMSO-dg) : 6 3. 7 2 (3H, s) , 3. 84 (6 
H. s), 6. 09 (2H, s) , 6. 90 (2H, d) , 7. 16 (1H, s) 
, 7. 3 0 (2 H, d) , 7. 6 7 (1H, s) , 11. 3 3 (1H, s) . 
E I MS : m/z 3 9 4 (M + ) . 

(e) 7, 8-i?y h**>-3- (4-^ h + S/Ki/i^l/) -4 (5H) , 
10-^ + V-3H-l, 2, 3-h'J7yn [4, 5-c] [1] <>*/T 
(d-1 ) (4 7 1mg, 1. 19mmol) |: % 7-V-;K0. 5m 
1) £h*)7J\s*ufm (5. 0ml) i^-Jn^ 6 0tT3^P4ijfLfc o <£ 

7K-e^^ L L T> Mfet&5^G)^|H{b^ 7 , 8 - i>V h * - 4 (5H) 

, 1 0-^^^V-l_H-l, 2, 3- h UTVn [4, 5-c] [1] ^>v* 
T-tf h°> (je.) (3 1 9mg, 9 8%) C07, 8-v^b*>-4 

(5H) , 10-W;-1H.-1, 2, 3-h'J7'/n [4, 5-c] [1] 
^>y*T-fe*h°> (_e_) (2 3 8mg, 0. 8 6 7 mm o 1 ) tc 1 NTkK-ffc^ h U 
^A7K^^rj!ra^.T^|?L N cn^7-ft>HP-2 0 (7k : 7-tr h > = 9 : 

1) ^m^xmmLx. ®.m.&®^<Dmzitem 7, 8--;^ h+^-4 (5 

H.) , 10-mv-lH-l, 2, 3-h'J77n [4, 5-c] [1] ^ 
>V7-tfb 0 >g)^ HjfrAij (e' ) (2 3 1mg, 9 0%) ^Ifc 0 
_e_ ; 

1 H-NMR (DMSO-dg) : 8 3. 8 5 (3H, s) , 3. 86 (3 
H, s) , 7. 2 2 (1H, s) , 7. 7 0 (1H, s) , 11. 2 3 (1H. 
s) . 

S I MS : m/z 2 7 5 (M + +l) . 
e' ; 

FDMS: m/z 2 7 4 (M + -N a + 1) . 
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5- (4. 5- >V h^'>-2--hnOvV;t/) -1H-1, 2, 3 - h U 
7'/-^- 4 -?!7;l/^H>gg^f-;l/ 

1- (4-^ h*>>-<>>^) -4- (4, h + ->-2--hD<> 

y-oio - i h- 1. 2, 3- h'j7y-;i/-5-^;^>ix^ te&mi* 

b-1) il- (4-^ h + i/K>i;;U) -5- ( 4 , h + ;y_2-^ 

hn-OW;b) -1H-1, 2, 3-h'J77-;l'-4-*^f>SSxf;|, 
(£Jdc0flU b-2) : IMS®] (4. 4 g) <D b V y JU* a&m (1 

Oml) »ttl=r-V->U (1ml) fcflo*.. 60t-eiOKfBW»Lfc. & 

— r^TzferK «*6L5- (4, h + ^>- 2 h oO »AOI0 -1 

H-l, 2, 3- h 'J7V-^-4-*;Uf>Kxf;b (3. 12 g, 95%) 

1 H-NMR (C D C 1 3 ) : 6 1 . 4 2 (3 H. t ) . 4. 0 0 ( 3 H, s ) 
, 4. 03 (3H, s) , 4. 47 (2H, q) , 7. 02 C1H, s), 7. 
67 (1H, s) . 

4- (5-^V7d^'>-4-^ ^'>-2--l-n^>^;l.) - 1 - (4 
-^^■X> ^)-ih-1, 2. 3- M7-/-^-5-ft;U*->gga.^ 
;l/fc«t# 5- (5-^77D^'>-4-y h^>-2-~Ho^>vV;b) 
-1- (4- ^^-X>^) -1H-1, 2, 3-hiJ7'/-^-4-^ 

(a) T>»HJ*>^H^Ts -7 8° C^fvM V^ot°;l/75 > (5. 0ml, 
36. Ommol) Of h7kKo77>(75ml)Ml:x 1. 5 N 7 
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f;l/'Jf^A (2 2. 6ml. 3 3. 8mmol) ^M, miRHBPLfco * 
Z<DKJ&miz7a t"^— (2. 9ml. 28. 2mmol) £ 

5-^V^n^^i/-4-^ h + ->-2--l«D^X7ift K (4. 5 g, 
18. 8mmol) (Of t Kd75 > (50ml) ^JIlIlcJlD^.. 
-7 8° Ct^Cl. 5^^L^ 0 ^Jt^i^®? (5. 9ml. 102m 
mo 1) 0fh7tKn77> (2 0ml) *g&£;tlD;i. tfA^TTkZfiQZ-iz^ 

i&j&^Mffi^LT. LT 4- (5 V7a#*i/-4-j 

-2--ha7x-;l/) -4-tKn+y-2-7f >Uxf;b (7. 2 7 g) 
£*§fco f#t>tlfc4 - (5 — f 77a-f+-/-4-> f>4->-2- - ^ n7z - 
;b) - 4 - 1 K o + •> - 2 - 7f - ;^ h > (6 0ml) lcj§j|?U 
Ctl{C4-^ h + v/-Ov>'^T^K (9. 2g. 56. 4mmol)m, 1 

0 o * c -e-mimmnft i tc Q Kj&mzmuz t-^sp l *:su mm^mEE^ l 

;b=l : 2) K^lomULT, 4- (1-t Ka + ->- ( 5 -^v^ D ^ + ^- 
4-^ h + ^>- 2 -— h n?x^) y ?-;!✓) -1- (4-^ h^->^>^;b) 
-1H.-1, 2, 3 - b U 5 -7^;U^>^jl^;|, ( a - 1 : {&&tecp 

(LP) ) 5- (l-hF'D + ->- (5-^V7*n4?+->-4-^ h 
+ ->-2-xhn7x-;b) ^f-;U) -l- (4-^ b + v'O^l/) - 1 H- 
1, 2. 3- MJTVWU- 4-77 ;I/tf'>®.x^;I, Qa - 2 : a@&g)£fifc&r 
(MP))i©l:l<Oi^(7. 0 1g. 7 5%) $Hfc 0 
a - 1 (L P) . a - 2 (MP) Ol : 1<DM^ ; 

1 H-NMR (CDC 1 3 ): 6 1. 34-1. 5 5 (9H f m) , 

3. 5 9 (1H. d) . 3. 7 7 (3 H, s) . 3. 9 2 (3 H. s) . 4. 4 
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1 (2H, q) , 4. 6 9-4. 7 6 (1 H, m) , 5. 81 (1H. s), 
5. 8 3 (1H, s) , 6. 8 2 (2 H. d) , 6. 9 3 (1H, d) , 7. 2 
0 (2H, d) . 7. 4 3 (1H, s) , 7. 6 7 (1H. s) . 
SIMS: m/z 501 (M + +1) . 

(b) aire (a) -eniotitzit&to (a - n ( a -2) i<oi : 

C7. 0 1 g, 14. 02mmo 1) Oifl:>f u> (160ml) 
SifcliMb^>^> (2 4 g) *Jo^. x SST-WLto SJStt 

<hLT 4- (5-^V^d^+«>-4-^ h + ->-2-- Kn-OvV^) - 

1- (4-n + ^>^) -1H-1, 2, 3-h'J7'/-;b-5-*M' 

(b-1 : LP) ts 5- (5-< V7u#*i/-4-jL h*is- 

2- -l>D<>'/a) -1- ( 4 -^ up. ,io -i_H_i, 2 , 3- 
h'J7y-^-4-^^>ixf^ ( b-2 :MP) CI : liOfi^ft 
(6.9 8 g, 1 0 0%) *»fe e 

b-1 (LP) , b-2 (MP) CDl : KDM^B; 

1 H-NMR (CDC lg ) : 6 1.17 (3/2 H, t) , 1. 3 7 
-1. 43 (9/2H, m) , 3. 78 (3H, s) , 3. 97 (3/2H, s) 
, 3. 99 (3/2H, s) , 4. 08 (1H. q) , 4. 42 (1H, q) , 

4. 5 5-4. 6 0 (1/2H, m) , 4. 67-4. 72 (1/2H, m) , 

5. 7 0 (1H, s) , 5. 7 8 (1H, s) , 6. 7 9 (1/2 H, s) , 

6. 8 4-6. 8 8 (2H, m) , 6. 97 (1/2H. s) . 7. 24 (1H, 
d) , 7. 4 2 (1H, d) , 7. 5 2 (1/2 H, s) , 7. 6 7 (1/2 H, 
s) . 

E I M S : m/ z 4 9 8 (M + ) . 
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tR#L*:4- (3. 4-^l> + i/7x^) - 4 -Or* V - 2 -:/-r>»y 
^ (2 0 lmg, 0. 8mmo 1) omit^^U> (5m 1) jgttlzftS (0. 
0 5ml) <Z>mt* *l<y (5ml) 2 0 »BfljW*T*rF U 1 H#Ph1tK^ 

©2, 3-^^o^-4 - (3, 4-^^7 i -;P)-4-t+V^> 
^^K3 32mg, 1 0 0%) i^TXfbtM (ig^rifc 6 1:39) 

i^^H-NMR (CDClg) :5 3. 74 (3H, s), 3. 92 
(3H, s) , 3. 95 (3H, s) , 4. 83 (1H. d) , 5. 44 (1H, 
d) , 6. 9 1 (1H, d) , 7. 4 9 (1H, d) , 7. 6 4 (1H, d d) . 
E I MS : m/z 4 11 (M + + 1) . 

Mfifcfl-^H-NMR (CDClg) : 6 3. 8 8 (3H, s), 
3. 9 4 (3 H, s) , 3. 9 6 (3 H, s) , 4. 9 6 (1H, d) , 5. 6 
2 (1H, d) , 6. 9 2 (1H, d) . 7. 5 7 (1H, d) , 7. 6 4 (1 
H. d d) . 

E I MS : m/z 4 11 (M + + 1) . 

±IHT?f#£>nfc:2, 3->?7n*-4- (3, 4-^^^->7x-Jl/) -4 
-t*77*^^f;l/ (49mg, 0. lmmo 1 ) f l/> (0. 5 

ml) Mlch'Jxf;l/7; > (2 7mg) <Dmt**]s> (0. 5ml) i§& 

mt-«^jmttAonKbiMto (2 lmg, 7 1%) d<»&ttfco 
^H-NMR (CDClg) : 5 3. 8 9 (3H, s) , 3. 95 (3H, s) 
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. 3. 99 (3H. s) , 6. 94 (1H. d) , 7. 56 (1H, d) , 7. 

82 (1H, d d) . 

E I MS : m/z 2 4 8 (M + ) . 

■ftRg#2 4- (3, 4-v^ h*->7jL— ;U) - 4 v - 2 - 

*I8J#1 £|3HilcLTx 4- (3. 4-^^^y7x_;b) -4 -;*+V- 
2-7f^Ixf;l, (4. 8 g, 1 8 mm o 1 ) (Digit* + U > (5 0 0 m 1) 

ffi&±$m (i. imi) <om.it**vy (i o om i) mmfrz^ m&fatf:® 

2, 3-^70^-4- (3, 4-i?y h*i/7xiA) - 4 7 7^ 
if-^ (7. 3g, 9 5%) *i?7XfU*a6« (fi^Jt 6 3:3 7) iL 

i^^H-NMR (CDClg) : 5 1. 2 4 (3 H, t) , 3. 9 4 (3 
H, s) , 3. 9 7 (3H. s) . 4. 2 0 (2H, q) , 4. 8 4 ( 1 H, d) 
, 5. 4 6 C1H, d) , 6. 9 3 (1H, d) , 7. 5 1 (1H, d) , 7. 
6 6 (1 H. d d) . 
EIMS: m/z 424 (M + ) . 

HM^^H-NMR (CDC1 3 ) : 6 1. 38 (3H, t) , 3. 96 (3 
H, s) , 3. 9 8 (3 H, s) , 4. 3 6 (1H, q) , 4. 9 7 (1H, d) 
, 5. 6 5 (1H, d) , 6. 9 4 (1H, d) , 7. 5 9 (1H, d) . 7. 
6 7 (1 H, d d) . 

EIMS: m/z 424 (M + + 1) . 

±i2-C»S>tl;fc2, 3-v?^n*-4- (3, 4-^h + ->7x-^) -4 
-**7:/*>&;l^;U (4. 7 6g, 11. 2mmo 1) ©*frfty*-t/> (2 
Oml) Sttih>JxW;> (4g) (DMt/^^y (5ml) $ 
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(^*v>/m&x.i-)\s-) icxmmt z tm&&m<Dmmit&®} (2. 4g, 8 
2%) ^btifc, 

^H-NMR (CDC 1 3 ) : 6 1. 3 7 (3 H, t) . 3. 9 4 (3 H, s) 
, 3. 98 (3H, s) . 4. 35 (2H, q) , 6. 95 (1H, d) , 7. 
57 (1H, d) , 7. 83 (1H, d d) . 
EIMS: m/z 262 (M + ) . 



gjjj* 3 4- (4, 5-vM h4->-2 ho7x_^) -4-^-^ V - 

tpmfrl t W&K L"*\ 4- (4, 5-^>h + ->-2--ho7x^) - 
4-**V-2-77 L >i^?-;U (1 9 9mg, 0. 6ramo 1) ©M^f 1/ 
> (1 Om 1) mWLtMM (0. 04m 1) ®^fc^^b> (5ml) ®m&^ 

mn&mk<D2, 3-^70^-4- (4, 5-^^.>-2--^ D7i - 

)V) -4-**v7?>&jl?-jI (3 3 7mg, 10 0%) ^i>'7Xfl/tS^ 
#J (jg^Jt 2 : 1 ) t LXmz Q ZWT^f- \s*M&®]%ftt&irZ Z t ft < 

^Sc^^H-NMR (CDClg) 3 2 (3H, t) , 4. 0 1 (6H, 

s), 4. 31 (2H, q) , 5. 03 (1 H, d) , 5. 52 (1H, d) , 

6. 9 9 (1H, s) . 7. 6 3 (1H, s) . 

Bltefcfl-^H-NMR (CDClg) -.8 1. 34 (3H, t), 4. 01 (6H, 
s) , 4. 3 1 (2 H, q) , 4. 9 1 (1 H, d) , 5. 2 5 (1H, d) , 

7. 02 (1H, s) , 7. 6 5 (1H, s) . 

-hM^I (9 0mg, 0. 2mmo 1) OM>f U> (1ml) ^|:<; 
-TV^DtM/xf;!/?^ (74/zl) £f#B<*tK »&nfcffi£j£«&*->ij * 
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im*<omm<t&®i ( 1 7 m g , 29%)^ 

C©'fb^li^fig^jUcia«g0 4- t Kn*->- 4- (4, 
2 ho7x-Jl/) -2 -7*^>l?if-^^b^^U>^ 7gft—®Mbv> 

if y -cMftoKfomwr i o b#isd SKb L t h n <£ c t $ 

So 

! H-NMR (CDC 1 g) : 5 1. 36 (3H. t) , 4. 01 (3H, s) , 
4. 02 (3H, s) , 4. 27 (2H, q) , 7. 06 (1H, s) , 7. 5 
5 (1 H, s) . 

Efrjgj* 4 5- (3. hfv^AW -1- (4-y h-fr 

40 -1H-1, 2, 3-h'J77-;l>-4-^^>a^f;K fc«fcCM- 
(3, 4-v>V h^'OW^) - 3- (4-^ h^vOv^) -1H-1, 

2, 3-h'J7'/-^-5-^7^>i^f^ 

4- (3, 4-v>V ^•>7i-;W -4-*+v-2-7f->»yf;l/ (4 
7mg, 0. 2mmol) (Wlftl) Oh^JO (1ml) MC4-^ 
^>^7v?K(3 7mg, 0. 2mmo 1) (Dh;bx> (lml) M^JD 

x.s i o o°c-ei 8B#fiaat#Lfc 0 KfomzmEEmmu &t>tiizm&&isv* 

(fiffitt^Rfeftbt^f (3 Omg, 3 9%) ±mS^16&^{t&to (4 0 
mg, 5 1%)) &ntio 

ffl&mt&m : ^-NMR (CDClg) : <y 3. 7 1 (3H, s), 

3. 7 2 (3 H. s) . 3. 8 7 (3 H, s) , 3. 8 8 (3 H, s) , 5. 7 
5 (2H, s) . 6. 8 0 (2H, d) , 6. 8 2 (1H. d) , 7. 2 6 (2 
H. d) , 7. 58 (1H, dd), 7. 62 (1H. d) . 
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E I MS : m/z 4 11 (M + ) . 

iSStt^^H-NMR (CDClg) : <5 3. 6 0 (3 H, s), 
3. 64 (3H, s) , 3. 81 (3H, s), 3. 85 (3H, s), 5. 4 
3 (2H, s) , 6. 57 (2H, d) , 6. 60 (1H, d) , 6. 77 (1 
H, d) . 6. 9 9 (2H, d) , 7. 2 5 (1 H, d) . 
E I MS : m/z 4 12 (M + +l) 



cfriatt5 5- (3, 4-^^^^>vV;b) -1H-1, 2, 3 - HJ 7 

4>M#4£imK^ 4- (3, 4-v>* h + ->7x-A) -4-3-*V-2- 
zf*>msL3-Jl (4>ISH*2) (2. 4g, 9. 2mmol)Oh;U> (80m 
1) ^JC4-^ h^v-O^UT^ K (1. 8g) O bJl^> (1 0ml) * 

m*m^ i o o°ct-i 8mmmnttz 0 Kj&&*mEEmmL^ 5- (3, 4- 

h + ->K>y^;u) -1- h^^Ov;U) -1H-1, 2, 3- 

h V TV-;'!/- 4 - *;b*°>ixf ;K fecktM- (3, 4-vM b*i/OV 
<< )V> -3- (4-> h + - 1_H- 1, 2, 3-h'J7V*-^-5 

i^^H-NMR (CDCl 3 ):d 1. 08C3H, t) , 3. 6 8 
(3H, s) , 3. 88 (3H, s) , 3. 92 (3H, s) , 4. 18 (2H, 

q) , 5. 51 (2H, s) , 6. 64 (2 H, d) , 6. 67 (1H, d) , 
6. 8 6 (2H, d) , 7. 0 7 (1H, dd) , 7. 3 1 (1H, d) . 

HM^^H-NMR (CDClg) :d 1. 14 (3H, t), 3. 80 
(3H. s) , 3. 94 (3H, s) . 3. 95 (3H, s) , 4. 24 (2H, 

q) , 5. 8 2 (2 H, s) , 6. 8 5-6. 9 0 (3H, m) , 7. 3 3 (2 
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H. d) , 7. 6 3 (1H, dd), 7. 6 8 (1H, d) . 
±K©ffi£lR«k h'j7;l/to|l (7. 9ml) fc-fctfT-v-A, (1. 2 

^•>-7AT« N j§MS*t5iMfeSftO«^ (2. 9g, 2 

1%) 3&<»t>nfeo 

X H-NMR (CDC 1 3 ) : 8 1. 2 3 (3H, s) , 3. 9 5 (3 H, s) 
, 3. 96 (3H. s), 4. 31 (2H, q) , 5. 59 (2H, s) , 6. 
87 (1H. d) . 7. 41 (1H, dd), 7. 62 (1H, d) . 

$®&6 5 (ffctt4) ~ (3, 4-*J* V^jy<yy^ )^) -1- (4-^ 
h*->^>>>;U) -1H-1, 2, 3-h'J77-^-4 (£fete5) i^Mg 

(a) T;bzf>^S^T. 4-7n^7hP-/l/ (5 0 jtt 1 , 0. 3 5m 
mo 1) Of h7tKn77> (1. 5ml) ^|c7f;l- U f- £ A©^-* > 
SMfc (1. 5 8 M, 0. 2 4ml, 0. 3 9mmol) ^-7 8ti:«fc a 
1 5M> COM^l- (4-n + -X>^) -1H-1, 2, 3-MJ 
TV-Jl-4, 5-^W>»yz^ (117mg,. 0. 3 5mmol)0 
fh7hKD77> (1ml) 7 8 < C(ctJp^.4 0#raat#Lfc o KJS 

n7 ^'57^- (p^7^;u/^^» -dsai-rsim-oaBa-fb^D (6 

Omg, 4 0%) Wbtlfco CCD-ffc^fCDi/ij^y^^^ov h^^7^ - 
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1 H-NMR CCDClg) : <5 1. 08 (3H, t), 3. 68 (3H, s) 
, 3. 88 (3 H, s) , 3. 92 (3 H, s) , 4. 18 (2 H, q), 5. 
51 (2H, s) , 6. 64 (2H, d) , 6. 67 (1H, d) , 6. 86 
(2H. d) , 7. 07 (1H, dd), 7. 31 (1H, d) . 
E I MS : m/z 4 2 5 (M + ) . 

(b) 7Jl=f>^mm.T, J* (3 3mg, 1. 3 6ragS?) Of 

F7tFD77> (1ml) 1^1:4-^0^7 ho-;U (1 8 3mg, 0. 
8 4mmo 1) ©t- h5 t Kn75> (lm 1) ^f&^M^tCTiJO^fco 2 0# 

Ms sjs^tt^ 3 o ^naoiKmic l *:„ 3 om*'j>mim?L $t>i:2o aim& t 

1 - (4 - 1 _H- l, 2, 3-MJ77- 
;U-4, 5-^*;W>»i?xf;K2 18mg p 0. 8 4 mm o 1 ) CDf h 5 
tKD77> (1ml) ^(-tK^TT-Jd^^o KiG^tt^U Ll'ST- 3 B ffl 

asm* Rjo^^ts^^bT>^-^A7K^^^iB^±$^fco sis 

«©ffc£«& ( 6 8 m g, 19%) *mtz Q 

*Pfflfc7 5- (4, h4->-2--hoK>7^^) -i- (4-^ 

h^yK>^b) -1H-1, 2, 3-h'J7'/-^-4-^;^>jxf;k 
45«fcO?4- (4, h*->-2--haK>W;lQ - 1 - (4-^ 

•X>-^) -1H-1, 2, 3 - h U 77-;b- 5 - ^^'>g?xf;b 

*W#4£EI*I^ *R3#3©:£i£T£/&L*:4- (4, 5-i>V h*->-2 
-x h n 7 xx;b) - 4 - 1 + V - 2 - 7f >ixf ;l/ ( l 7 m g, 0. 05 5 
mmo 1 ) <D bJl^-y (1ml) ffi&iZ4-/ h * is <y V Jl>7 P K (1 9mg) 

*jd^x 6 o°c-e2 oi*ihh»u 5 a* 
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te&J&Ml : -mW&&.f$L%Q= 2 : 3 Ofl^ft) ( 1 9 m g, 7 3 90 t>ftfco 
C v'J *y;U»IB^ h^77^-OR ft, fc<fc O^H - NMR 

(CDClg) hM*<&®mi^ b-lfe<k0fb-2©'fb^ (ii5#a<H 

■ftESM* 8 5- C3, 4-v?y h*->^>yV;LQ -2- 

J\,** t s-2-* 1 f')\,7u\£)\,') -2H-1, 2, 3-fiJ7-/-;l/- 

^P^M* 5 IciHfgO^^ t> ft*: 5 - ( 3 , 4-^nt-M>7^;l/) -l 
H.-1, 2, 3-h l J7 , /-^-4-*;^f>lif-;l' (7. 7 g, 2 5mmo 

1) (om.it/ di5mi) mm^ TJUn*>^awcF-2 o°ct\ 

h;l/X>7M>i • — -frmm (4 8 2mg, 2. 5 mm o 1 ) , ^ y zf^frT 
^Tt K (3. 4ml, 3 7mmo 1 ) ^m^tz 0 - 2 0 ^"T? 1 B#P^t# L rt:^ 

C6. 2g, 38mmol) 2 0°CT 

l^mm^LtZo 4 yy*n t°;UT;U3-;u (2 0ml) ^Mt^^-3 0t* 
Tv££P U h >J 7)\s*ufm (5. 8ml, 75mmol) JfcJn;Lrt:gU Szfi-p 
1 8 BSIBiat}* L /Co SJS^^fS^l^ •> U # 5A^D7h/57-f- 

^**>/l»if^) iMfe»tt©««<b^te (1 0. 9g, 9 

3. 4%) ^#t>n/c 0 

2 H-NMR (CDClg) : 5 0. 8 7 (3H. d) , 1. 15 (3H, d) 
, 1. 27 (3H, t) , 1. 28 (3H, d) , 1. 33 (3H, d) . 2. 
7 6 (1H, m) , 3. 94 (3 H, s), 3. 9 6 (3 H, s), 4. 34 
(2H, q) , 4. 90 (1H, sept), 6. 54 (1H, d) , 6. 89 
(1H, d) , 7. 47 (1H, d) , 7. 64 (1H, s). 
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TSPMS:m/z 4 6 4 (M + +l) . 

■^igtf: 9 5- (4, h4->-2--hn^>'/^f;l.) -2- (1 — f 

y^a^^->^^t'^^y - 2 - y t^^d b°^) - 2H - 1, 2. 3-h 
■J7 7-^-4 - ft >».!.?• ;u 

+KM*8T?»&n*5- (3, 4-5?y K*^>vV;lO -2- (1— -TV 
7n^<>^^-;^-/-2-yf^of^) -2H-1, 2, 3 — h 'J 
7'/-^-4-*^>ixf;K8 6fflg, 0. 19ramol) I:, 

7 0%mm dmi) *tnx.fc 0 mm.-c3o&m&Ltz&^ mmm^^zm^ 

JET?* -= /Co ^7K«fS^ v r * v -> A xi&M L rt:8U 3 £ lilb^ft 

(49mg, 5 2%) &m— Lxm>*ltz 0 Z <D&j%ty(D is V ij f jIBM ? 

fcfBtt L /cMft^/CD^ft & £ — & L /Co 

2 H-NMR (CDC lg) : 6 0. 7 2 (3H. d), 1. 0 5 (3H, d) , 
1. 25 (3H, d) , 1. 28 (3H, d) . 1. 44 (3H, t), 2. 5 
6 (1H, m) , 4. 00 (3H, s) , 4. 08 (3H, s) , 4. 49 (2 
H, q) , 4. 85 (1H, m) , 6. 35 (1H, d) , 7. 06 (1H, s) 
, 7. 6 2 (1 H, s) . 
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1- (1 ->f V^o^^;^- A>t»->x^^) -7, h + 

(5H), 10-Wv-lH-l, 2, 3-h'J7Vo [4, 5-c] [1] 

-7, 8-^^-4 C5H), 10-^V-2H-1, 2, 
3-HJ7'/p [4, 5-c] [1] ^>yy-tfh*> (2fegg|#) fc«fc#3- 
(l-^V^p^^^^-^^W^) -7, 8->^h*->-4 C5 
H) , 10-WV-3H-1, 2, 3-M>T'/n[4, 5-c] [1] ^ 

T;W>^Ts 7, 8-->'n + ->-4 (5H) . 10-Wv-lH 
-1, 2, 3-hUTV*o [4, 5-c] CI] OVT-ift'y (£J550| 1 ) 
(1. OOg) ©N, N-^^;^;l-A7i KM (2 0ml) lc> 1-3- 
Ki^;U -YV^nt^U *7-#*-h(2. 8 2 g) h 'J >)i 

(9 1 9mg) *in^ 6 0tTl 8 B*HHW* L A: 0 *«**ffiB* L 7k 

■T*Citc:«kij»aiJK»w3ffi«g|ft: (2 7 5mg) N 2&SSI# (5 5mg) 
<fctfl&gg|#; (6 6mg) ^•etL-etLUfe^i Ltifc, 
1- (1 Vl/o^i'^ JV^—Ji/^r i/ jL^f- _7 t 8--;n*^-4 
(5H) , 10-WV-1H-1. 2, 3-hUTyo [4, 5-c] [1] 

2 H-NMR (CDClg) : <J1. 24 (3H, d) , 1. 29 (3H, d) . 
2. 1 4 (1H, d) , 3. 9 8 (3H, s) , 4. 0 8 (3H, s) , 4. 8 
0-4, 90 (2H, m) . 7. 10 (1H, s) , 7. 74 (1H, s) , 7. 
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8 0 (1H, q) , 1 1. 0 7 (1H, s) . 

2- (l-YV^o^^M'-M+yi^) -7, 8-y>F + y-4 
(5H) , 10--WV-2H-1, 2, 3-h'J77o [4, 5-c] [1] 

K>v*T^h c > (2ft§&#) 

1 H-NMR (CDC 1 3 ) : 6 1. 2 7 (3H, d) . 1. 3 1 (3H, d) . 
2. 06 (1H, d) , 4. 00 (3H. s). 4. 06 (3H, s), 4. 8 
5-4. 95 (2H, m) , 6. 85 (1H, s), 7. 13 (1H, q) , 7 
87 (1H, s) , 9. 9 7 (1H, s) . 

3- (1 ->f V^D*4 1 ^*;^-W+ , >xf;l/) -7, 8-->Vh4-v-4 
(5H), 10-^V-3H-1, 2. 3-hU7'/u [4, 5-c] [1] 

K>'/THftT> (3&g&#) 

1 H-NMR (CDC 1 3 ) :dl. 2 1 (3H, d) , 1. 2 9 (3H, d) , 
2. 12 (1H, d) , 4. 00 (3H. s), 4. 01 (3H, s) , 4. 7 
5~4. 85 (2H, m) , 6. 57 (1H, s), 7. 90 (1H, s), 7. 

9 1 (1 H. q) , 8. 8 6 (1 H, s) . 

7, 8->^h*->-4 (5H) , 1 0 zl2*±±Lz 1 ~ i¥llEd2k*±kl 
^) -1H-1, 2, 3-hU77o [4, 5-c] [ 1 ] yy g b" > 
(lfeg||fr) 

££#7, H=-**-4 (5H) , 10-Wy-2-(Wit 

^'>^f^) -2H-1, 2, 3-F'J77d [4, 5-c] [lJ^OVT-tf 
b°> (2{ftgg*ftQ fe^CTT_, N^->-4 (5H) , 1 Q-^^y- 

3- (e><nj2k±±±2Lt±) — 3 H — 1 , 2, 3-hUTVo [4. 5-cl 
[1] ^>'/T-tfb 0 > (3ffig&ft0 
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frt>*) \z\*'<u4 =f-)\,>; o 'J K*5«kCf3^-fk-^ h 'J "5A£flH\ 7. 

h + ->-4 (5H) , 10-Wy-lH-l, 2, 3-h'JTVn 
[4, 5-c] [1] K>yr-ift°> tefifcm) (2 9 6mg) J:t)«Bfb^ 
^(3 4 5rag, 8 9%) £3a©iE-&#j£ Ltlfc 0 :tl^->'J^W7A 

© 3 L fc 0 

7, 8->Mh*v/-4 (5H) , 1 O-i^^V-l- (fcV<n^;M-*-W 
3^U) -1H.-1, 2, 3-h'J7'/n [4, 5-c] [1] K> v'T-if' t°> 

X H-NMR (DMSO-dg) 13 (9H, s) , 3. 8 5 (6H, s) 

, 6. 74 (2H, s) , 7. 18 (1H, s) , 7. 70 (1H, s), 11. 
48 (1H, s) . 

7, 8-v?>h + ->-4 (5H) , 1 0-5M-+V-2- ( f^n^M"* W 
f-;U) -2H-1, 2, 3-hUTV*o [4, 5-c] [1] ^ > •/ T -b? t° > 
(2&BSI#) 

! H-NMR (DMSO-dg) : <5 1 . 1 6 (9H, s) , 3. 8 4 (3H, s) 
, 3. 8 5 (3H, s) , 6. 5 4 (2 H, s) , 7. 1 7 ( 1 H, s) , 7. 
6 4 (1 H, s) , 11. 17 (1H, s) . 

7, 8-i>Vh*<>-4 (511), 1 0-5?**v-3- (bVs?n-OM-* W 
-3H-1, 2, 3-hU7Vn [4, 5-c] [1] K > y*T-t£ t 8 > 
(3&SgS#0 

! H-NMR (DMSO-dg) : 51. 12 (9H, s) , 3. 83 (3H, s) 
, 3. 8 6 (3H, s) , 6. 7 0 (2H, s) , 7. 2 0 ( 1 H, s) , 7. 
5 9 (1H, s) , 11. 2 9 (1H, s) . 
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2- (xh^->^M'-;i/t^->yfjb) -7, 8 -'J/ h3-i/-4 (5H) . 
10-WV-2H-1, 2, 3-h'J7Vo [4, 5-c] [1] Kyy'T 

(3a) TJlzfy&mnT. 5- (4, 5 - V* h*i/- 2 h u<y*Jj 
)V) - 1JH-1, 2, 3 - h 'J 77-^- 4 - * >ixf ;b (-^gg^J2) 
(7 Omg) cbp- h;Uc>*;l/*>Se— tKID^I (1 7mg) 
(1 Oml) {cJB»&-t*\ A'7*;l,A7;l/fk K (6mg) ^-50^.3 0#HS£ 
TfJtjfLfco try y> (0. 05ml) ^oafSSifjKO. 04ml) ^ 
flO^. M-eiB#f H ^^L/c 0 $-&JctrU5?> (0. 02ml) i^nnfix 
(0. 0 4ml) *Jnx.> 1 O^HaB^L^o igiK£«EEe*U BfcS*xf- 
(15ml) *5«fctflS?D&&7|c3jS-*- h »J VJ*7km$gL (10ml) ^iMtLftmik 
m.Ltz 0 ^W£*t&ftfeW&m± h U ^ A7k^ (10ml) teXXftim-mMfr 
(10ml) -eJIII^^U ^BK»^r^«>^AT?JSa»LA:o ^^®JEW* 
L T> ^Hfefa^O 2 - (jc. h 4- *> *7 ;l^.=.;M-* ^ f-;U) - 5 - ( 4 , 5 - 
b^>-2 - — haK>y>i*;U) - 2H- 1, 2, 3 — h l J7'/-;l/-4- 
*;^>lif;l, (4 8mg, 5 3%) *ftfc a 

%-NMR (CDClg) : 6 1. 3 1 (3 H, t) , 1. 4 4 (3 H, t) , 
4. 01 (3H, s), 4. 03 (3H. s) , 4. 25 (2H, q) . 4. 4 
9 (2H, q) , 6. 2 1 (2H, s) , 7. 0 2 (1H, s) , 7. 6 6 (1 
H, s) . 

EIMS: m/z 452 (M + ) . 

(3 b) ±fB (3 a) Tl#£*i7t2- (x. h + S/*;U«K— ^U** v/^ ^;U) 
-5- (4, 5 h + y-2--hn^></^;l/) -2_H- 1, 2, 3 - h 
»JTy , -;U-4-*^>iftif-;b (4 5mg) *»Kxf;b (1ml) tcjgfl? 
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U 7kiWb'*7 { J 0 A (15mg) ^Jn^7K?g5?fflmTs Sfit- 1 5 B&fi3«# L 

y-4, 5-v>V b*S"<>y-OU) -2 - Cih**>/;;U«K-^+'>^f-;l/) 
-2H-1, 2, 3- h VTV-A,-4-*JJW>nx.*-JU (4 Omg, 95%) 

X H-NMR (CDC lg) : 5 1. 2 7 (3 H. t ) , 1. 3 3 (3 H. t ) . 
3. 66 (3H, s) , 3. 90 (3H, s) , 4. 27 (2 H, q) , 4. 3 
4 (2H, q) , 6. 1 5 (1H, s) , 6. 3 8 (2 H, s) , 6. 4 9 (2 
H, b r s) , 6. 7 6 (1 H, s) . 
EIMS: m/z 4 2 2 (M + ) . 

(3 c) ±|H (3 b) -cnZtltzS- (2-7 5 J - 4, 5 -'Jib*** 
>VV;U) -2- (xh^->^;i„t:-Wy^^ _ 2 ji-i, 2, 3-h 
iJ7V-^-4-*^f>txf^ (4 Omg) (2ml) fcjgJRU 1 

Hfe^^^t&^O^^b^l (2 Omg, 5 6%) *ntz 0 
2 H-NMR (DMSO-dg) : 6 1 . 2 3 (3 H, t ) , 3. 8 4 (3 H, 
s), 3. 86 (3H, s), 4. 22 (2 H, q) , 6. 56 (2H, s), 
7. 18 (1H, s), 7. 65 (1H, s), 11. 2 (1H, brs). 
EIMS: m/z 3 7 6 (M + ) . 

2- (^vyh^y/^;^'-M^->^f;b) -7, 8-^n^y-4 (5H) 
, 10-^V-2H-1, 2, 3-F'J77d [4, 5-c] [11 KyV 
7-tf t°> 
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(4 a) mfo&\3 (3 a) OJSl^^t, * o n flxf;l/©^t) \z? 
vyf-;U«rfflV^5Ci»cJ:t) % 5- (4, h + ->-2--h 

o^V/^l/) -1H-1, 2. 3- h VTV-Jls- 4-fi)m>Mx.f-Ji> (£• 
&m 2 ) (140mg) *^3^Hfe^© 2 - (^V^h + ->* •> 
-5- (4, 5-v>V h + v-2-— hnOvV;U) -2H-1, 2, 
3- h VTV-)l- A-iJ)\,#ymx.?-)\, (17 2mg, 9 0%) *%tz 0 
X H-NMR (CDC 1 3 ) : <5 0. 92-0. 96 (6H, m), 1. 44 

(3H, t), 1. 93-2. 04 (1H, m) , 3. 9 0-3. 9 8 (2H, 
m), 4. 00 (3 H, s) , 4. 03 (3 H, s), 4. 50 (2 H, q), 
6. 2 1 (2H, s) , 7. 0 1 (1 H, s) . 7. 6 5 (1 H, s) . 
E I M S : m/ z 4 8 0 (M*) . 

(4b) Ul»J3 (3b) (Ojaictot, ±|S (4 a) "e^t>n^2- 
(^ V^h + ^^^U^^+^^^ylx) - 5- (4, 5->M h^v-2-^ 
hoOW;b) -2H-1, 2, 3-h'J77*-;l/-4-*;b ; K>Ixf;b 
(1 7 Omg) «£^^fe&t£©5- (2-7$;-4, 5 - -J* b^-i^OV 
' )V) -2- (^yyh + ^*;tol/t+y^f^) -2H_-1, 2, 3-h 
'J7v'-^-4-*M'>i|xf;|, (148mg, 9 4%) 
! H-NMR (CDC lg) : 6 0. 93-0. 96 (6 H, m) . 1 . 27 
(3H, t). 1. 9 5-2. 0 2 (1 H, m) , 3. 65 (3H, s), 3. 
90 (3 H, s) , 3. 90 (3 H, s), 3. 99 (2H, d), 4. 34 
(2H, q) , 6. 15 (1H, s) , 6. 3 8 (2 H, s) , 6. 4 9 (2 H, 
b r s) , 6. 7 6 (1 H, s) . 
EIMS : m/ z 4 5 0 (M + ) . 

(4 c) m&W3 (3 c) ©#&K$£oT. ±12 (4 b) "T?*§&ftfc5 - 
(2-TS/-4, 5-*V h + vOvV;l/) -2- Wv7h + ->*^- 
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M+^^fA) -2H-1, 2, 3-h'J7 7-;l/-4-*A>K>»xf^ 
( 1 4 3 m g) «fc t) N ^fe^O^ffc^ (4 5 m g, 3 1%) £*#*: 0 
! H-NMR (DMSG-dg) : 6 0. 8 7 (3H, d) , 0. 89 (3H, 
d) , 1. 88-1. 9 5 (1H, m) , 3. 83 (3H, s) , 3. 85(3 
H, s) , 3. 98 (2H, dd), 6. 57 (2H, s) , 7. 18 (1H, 
s) , 7. 65 (1H, s) , 11. 16 (1H, brs). 
E I M S : m/ z 4 0 4 (M + ) . 



H3Sfl]5 

2- (^'>;M-^->;fr>>l^— ;M-^-W ^-AQ -7, 8 - >>V h4^>- 4 ( 5 
H) , 1Q-WV-2H-1, 2, 3-h'J7'/a [4, 5-c] Cll K 

(5 a) ^»J3 (3 a) ©JSl:S£ot^ ^nui?Kxf-;KO^t)|3K:^ 
DDfSMi/^ (0. 2ml)^^:iia^ 5- (4, 5-v^h* 
•>-2--hnO^;l/) -1H-1, 2, 3 - h U 77-^- 4 -#;M?> 
»jc^;U (^fiJ5^J2) (14 0mg) ^tfei«0 2- C^**>^+i/ 

*;biK— ;U**->y^yl/) -5- (4, 5-^F*i/-2--hP^>^;b) 
-2H-1, 2, 3-MJ7 7-^-4-*^>»i^ (16 8mg, 8 3 

! H-NMR (CDC 1 g) : 5 0. 8 6-0. 9 0 (3H, m) , 1. 20- 
1. 3 2 (6H, m) , .1. 4 4 (3 H, t) , 1. 5 8-1. 6 7 (2H, m) 
, 4. 0 0 (3H, s) , 4. 0 3 (3H. s) , 4. 1 8 (2H, t) , 4. 
5 0 (2H, q) , 6. 2 0 (2H, s) , 7. 0 1 (1 H, s) , 7. 6 5 
(1H. s) . 

E I MS : m/z 5 0 8 (M + ) . 
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(5b) mmm3 (3 b) ±IE (5 a) -e^t>tl^2- 

^+->^+y*;l/^;W+yy f ;b) -5- (4, 5-v^ b + «>-2- 
^hoK>vV;u) -2H-1, 2, 3-H;7y-;u-4-*7JUtf>l*x?-;u 
(1 6 5m g) «fc £> StfejfciK© 5 - (2-7;y-4, 5-^V h*v"<>*Af 
;l/) -2- ('v*5';b;*-*S'#-«/#— JbTt+i/Jf-M -2H-1, 2, 3-h 
UTV*-;U-4-*>'b^>g?Jt.5 L ;U (149mg, 96%) ^tz 0 
^H-NMR (CDClj) : 6 0. 8 8 (3H, t) , 1. 2 7 (3H, t) , 
1. 31-1. 43 (6H, m) , 1. 6 2-1. 6 9 (2H, m) . 3. 66 
(3H, s) , 3. 90 (3H, s), 4. 20 (2H, t), 4. 34 (2 H. 
q) , 6. 15 (1H, s) , 6. 37 (2H, s), 6. 50 (2H, brs) 
, 6. 7 7 (1 H, s) . 
E I M S : m/ z 4 7 8 (M + ) . 

(5 c) mmm3 oo ©^jc^t. ±12 (3b) -c»&nfc5- 

(2-y$y-4, 5--;^ h + M>vV;i') -2- v'jm-*^*^** 
-2H-1, 2, 3-hU7y-;b-4-*^>ixf;i, 

(14 5mg) J:i5tfe»M{fc^i(8 8mg, 6 8%) £*#fc 0 1 H- 
NMR (DMSO-dg) : 5 0. 83 (3H, t) , 1. 24-1. 28 

C6H. m) , 1. 5 8-1. 6 2 (2H, m) , 3. 84 (3H, s) , 3. 
8 6 (3 H, s) , 4. 17 (2H, t) , 6. 56 (2H, s) , 7. 18 

(1H, s) , 7. 65 (1H, s) , 11. 16 (1H, brs). 
E I MS : m/z 4 3 2 (M + ) . 



mmm6 

2- (n--7h*-i'J}Jl<tf-JU*3-i/S?-jl,) -7, 8—>V h*->-4 (5H) 
. 10-W;-2H-1, 2, 3-h'J7'/o [4, 5-c] M 1 ^ W 
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(6a) KSfe#J3 (3 a) ^Dn^xf;l/©^0f^ 
oufl-n-^b (0. 2 6ml) 3-ffl^<5 d chicj; 0. 5- (4, 5 - 
7 h + ->-2--ho^>^^) -1 H-i, 2 , 3-h'J7'/-;b-4-* 
W>ixfjb (£r^J2) (14 0mg) ^£Jffeflfr|*©2- (n-7>*i/ 
^btf^M-*^^;!/) -5- (4, 5 - *J* h * >- 2 h n'O'AOU) 
-2H-1, 2, 3-h'J7y-;b-4-^W>ix^Kl6 6rag, 8 6 

^H-NMR (CDC lg) : 6 0. 94 (3 H, t), 1. 35-1. 41 
(2H, m) , 1. 44 (3H, t) , 1. 61-1. 68 (2H, m) , 4. 

00(3H, s), 4. 0 3 (3 H, s), 4. 19 (2H, t), 4. 50 
(2H, q) , 6. 20 (2.H, s) , 7. 02 (1H, s) , 7. 66 (1H, 

s) . 

E I MS : m/z 4 8 0 (M + ) . 

(6 b) mMM3 (3 b) OT&KS^ T. ±IH (6 a) X*n<htitz2- 
(n-yF + >>AM'-^+y>f;l/) - 5- (4, 5 - >J * b*is-2-- 
huKyVCJld -2_H-1, 2, 3-h'J7V-;l/-4-AW>iif;b 
(160m g) J: t> ^ Hfe7£tfrD5-.(2-T^ 7-4, 5 - i?M h*->K>y* 
)V) -2- (_n - ^ h + v/^j x;l/t4 ->y f -2H-1, 2, 3-h 
'JTV*->'U-4-^;b^>l?i^;b (150mg, 100%) *nti 0 
! H-NMR (CDC lg) : 6 0. 8 3 (3H, t) , 1. 2 7 (3H, t) , 
1. 3 6-1. 42 (2H, m) . 1. 6 3-1. 6 9 (2H, m) , 3. 66 
(3H, s) , 3. 9 1 (3H, s) . 4. 2 0 (2H, t) , 4. 3 4 (2H, 
q) , 6. 15 (1H, s) , 6. 3 8 (2H, s) , 6. 5 0 (2H, b r 
s) , 6. 7 6(1 H, s) . 
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E I M S : my z 4 5 0 (M + ) . 

(6 c) mmmz (3 c) ojsi^,t n ±k (6b) -vn^ntib- 

(2-7;y-4, + -2- (n-yh + i/*;^ 

M+-/^f;l/) -2H-1, 2, 3 - h 'J 7'/-^- 4 -*^>»xf a 

(15 0mg) J:Dtfe»iI^(7 8rag, 6 4%) &ntz 0 l H- 
NMR (DiMSO-dg) : 6 0. 87(3 H, t), 1. 28-1. 36 

(2H, m) , 1. 5 5-1. 6 2 (2H, m) , 3. 84 (3H, s) , 3. 
8 5 (3 H, s) , 4. 18 (2 H, t) , 6. 5 6 (2 H. s) , 7. 17 

(1H, s) , 7. 64 (1H, s) , 11. 16 (1H. brs). 
E I M S : m/ z 4 0 4 (M+) . 

2- Uv7a^->^;l/^-W-/^;l.) -7, 8-vMh*->-4 (5 
H) , 10-W;-2H-1, 2, 3- h 'J77d [4, 5-c] [1] ^ 

(7a) ^«!i3 (3 a) OJMo^ * n a g&^?-Jl,(Dfrt> fc* 
oa^v^n^KDlMh^MCeml) C t tK 5- 

(4, 5-^h + ->-2--hn<>y^l,)-iH-i, 2, 3-h'JTV 
-;b-4-^;b^>^ai^;l/ (£-f&#iJ2) (7 0 0mg) ^b^HfeM«2- 

(-f y^Djf?*->*^iK— A,**i/j -5- (4. 5--^y h + ->-2- 

- h oK>vV^) -2H-1, 2, 3-h'J7 , /-A-4-*M*>ixf;b 
£2- (Wv:/n ao -5- (4, 5 - h^v- 2 -- h o 

O^JI/) -2H-1, 2, 3- h UTy-;U-4-*;UjK>»at^©2 : 
lS^fe (9 0 6mg) ^Jifco 

X H-NMR (CDClg) :d 1. 29(6 H. d),l. 43-1. 50 
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(3H, m) . 4. 01-4. 04 (6H, m) , 4. 47-4. 55 (2/3 
H, m) ; 5. 28-5. 35 (1/3H, m) , 6. 19 (4/3H, s), 
7. 01 (2/3H, s) , 7. 04 (1/3H, s), 7. 65 (2/3H, 
s) . 7. 6 7 (1/3H. s) . 

(7 b) ±15 (7 a) -vnt>tltz2- (4 V7o^->*;b*'-;l/t*>>^ 
f-;lO -5- (4. 5-v^^ l« + i/-2-;hD^^;b) -2H.-1, 2, 
3 - b Ty-;u-4-^>'U^ >®?i5 L ;Ui 2- C-f v^o^4-'>*;i/5K-;U) 
-5- (4, 5-v>V h4y-2--hn^>^^) -2H-1, 2, 3 - h 
'J 7 ( /-^- 4 -*;^>txf 2 : 11^ (8 7 Omg) £Hife01J 3 
(3 a) Ktfco-CKJ&fcfi^fcSL 'sVJjYJlfi^&fn-? h^7^ - (•%+ 
if>/l^Ki^;U) ^WSBiU ^Hfe^©5- (2-7^-4. 5 - h 
W;U) -2- (.J V7n#*i/ tultf-jlj- TJl) -2H.-1. 
2, 3- h *)TV-)l>- A-tUltfymx-^-^tb- (2-7^-4, 5 - ^ 
^ t> + >X>^^) -2- (-fyyo^y*;!,^) _ 2 H-l, 2, 3 
- h ';7 , /-;l'-4-*M'>Kxf;KD4 : ll^ft (612mg) £&fc 0 
^H-NMR (CDC 1 3 ) :<5 1. 25-1. 30 (3H, m) , 1. 3 1 
(6H, d) , 3. 66 (3H, s) , 3. 90 (3H, s) , 4. 32-4. 
39 (2H, m) , 4. 9 0-4. 9 6 (4/5H, m) , 5. 30-5. 46 
(1/5H, m) , 6. 14 (1H. s), 6. 36 (8/5H, s) , 6. 4 
9 (2H, b r s) , 6. 7 7 (1H, s) . 

(7 c) H»J3 (3 c) O^lcffioT, ±12 (7 b) l*%Z>titz 5 - 
(2-TW-4, 5->M h + S/'OiAOlO - 2- Wvt'o^^;^ 
-Wyyf;l/) -2H-1, 2, 3 - h 'J77-^-4 -*;l/*'^Sxf;t/ 
£5- (2-T^y-4, 5 h*'>^>»/-f^) -2- ('fVT'o^i/ 

;U) -2H-1, 2, 3 - h U 7V-;b- 4 -#^;K>Mjl5^UD4 : 
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IMS® (6 1 Omg) *Qfflt&RM0mm<t&ISB (4 5 Omg, 7 5%) * 

1 H-NMR (DMSO-dg) : 6 1. 2 5 (6H, d) , 3. 84 (3H, 

s) , 3. 8 5 (3H, s) , 4. 8 3-4. 8 8 (1H, ra) , 6. 6 6 (2 

H, s) , 7. 18 (1H, s) , 7. 65 (1H, s). 11. 18 (1H, 
s) . 



2- (sOy^f Jl* )l>-) -7, 8-v?y h*->-4 (5H) , 10 -'J 
*-*V-2H-l, 2, 3-h'J7Vn [4, 5-c] [13^>VT-^fc°> 

(8 a) H»]3 (3a) 0#&{c££oT> ^no^xf ;KO^f)|:Jg 
ffrOV-OU (0. 28ml) ^l^^Cliiaf), 5- (4, 5-v^h*-> 
-2--hD/<>';a)-lH-l, 2, 3-h'J77-;l/-4-*^'>U 
^ (£f&0>J 2 ) ( 2 1 0 m g ) bWt&ttiVt® 2 - 0* > W •> * 
^JU) -5- (4, h + ->-2 hnOW^U) -2H-1, 2, 

3 - h VTV-)V-4-*)\,#ym^*)\,<Dm&fim (2 3 Omg) £*#fc 0 

(8b) ^»J3 (3b) <OTi£tcfi£oT. ±12 (8 a) X~n*tltz2- 

-5- (4. 5-^^ h4->-2--hn<>^ 
JlO -2H-1, 2, 3- h UTV*-;l/-4--*;U#>Ka.f-;u©t§^ggft (2 
3 Omg) £t>Stfe?&K©5 - (2-7i/-4, 5 - *J t h 4- y*-f ;U) 
-2 - (O^^^f;!/) -2H-1, 2, 3-h'J7'/-^-4-* 
J\,tf>Wt^7j\,<DmEmB (1 9 5mg) %niz 0 

(8 c) ^jt0d3 (3 c) ©ifr&fcftoT. ±K (8 b) -Cft£>niz5- 
(2-7^-4, 5-^ b^-z/OV^A/) -2- ("Ovf-OloMrS/** 
^) -2H-1, 2, 3- h 'J 7y-;b- 4 - *AiK>Sxf q 
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9 0 m g ) ri> ^Hfeta^^asa-fh^te (40mg, 3 5 6%) 
! H-NMR (DMSO-dg) : 6 3. 8 2 (3H, s) , 3. 84 (3H, 
s) , 6. 8 0 (2H, s) , 7. 1 4 (1H, s) , 7. 5 6 (2H, t) , 
7. 62 (1H, s) , 7. 72 (1H, t) , 8. 0 1 (2H, d) , 11. 
1 4 (1H, b r s) . 



H»I9 

2- (5frn-OM-4-->y -7, 8 — vM h-=fr->— 4 (5H) , 1 0 - 
t^7-2H-l, 2, 3-h'J7v"o [4, 5-c] [1] ^>'/7^fcr> 

(9 a) M»J3 (3 a) OJSlcfl6o^ * n n ffflt*-*- JbOfrt) *) ictfi 
4b^o-f;U (0. 37ml) ^i^-SCiia^ 5- (4, 5-*J*b*i' 
-2-^hnK>vV;b) -1H-1, 2, 3-h'J77-;l,-4-*^>i 
-xf-;U (^^J2) (14 0mg) tf^&ltfejfrK© 2 - (y^n^^+y^ 
-5- (4, h + y-2-^ha^>vV^) -2H-1, 2, 

3- h'J7y-^-4-*^>txf^ (19 0mg, 8 5%) *$5fc G 
^H-NMR (CDClg) : 8 0. 88 (3 H, t) , 1. 20-1. 30 

(1 6H. m) , 1. 4 4 (3H, t) , 1. 5 5-1. 6 5 (2H, m) , 2. 
3 5 (2H. t) , 4. 0 1 (3H, s) , 4. 0 3 (3H, s) , 4. 5 0 

(2H, q) , 6. 19 (2H, s), 7. 03 (1H, s), 7. 65 (1H, 
s) . 

E I MS : m/z 5 6 2 (M + ) . 

(9 b) |£»J3 (3 b) ±|B (9 a ) Tr*#£*i*:2 

*ju<i * f-jl- 5 - (4, 5-v>^ h + i/-2-— hn^>W;U) - 

2H-1, 2, 3-h'J7y-;l/-4-^>ix^ (172mg) «k5f 
fe«M*©5- (2 -7 $7-4, 5- v>7 h4-$/'<>y'f ;U) -2- (5>}n^ 
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-2H-1, 2, 3 - h U T V-;u- 4 -#;U*K>»x*-ju 
(1 5 7m g, 9 6%) Z'&tio 
X H-NMR (CDClj) : 6 0. 8 6 (3H, t) , 1. 2 4-1. 2 9 
(16H. m) , 1. 27 (3H, t), 1. 5 5-1. 6 5 (2H, m) , 2. 
3 8 (2 H, t), 3. 66C3H, s), 3. 90 (3H, s) , 4. 34 
(2H, q) , 6. 15 (1H, s) . 6. 3 6 (2H, s) , 6. 5 0 (2H, 
brs), 6. 75 (1H, s) . 
EIMS : m/ z 5 3 2 (M + ) . 

(9c) f*|}fe#J3 (3c) <Dj5mzft-oX^ ±IS (9b) -vn^tltzS- 
(2-7S J -4, 5-i?J h*->'O'A0l0 -2- r> n^;U^-^->^ 
-2H-1, 2, 3- h V TV-JU- 4-trJ\s#>&3L?-Jl, (1 5 Omg) 
<fc «9 3tfe*&3fc©«8te^«& ( 9 5 m g , 7 0%) 

X H-NMR (DMSO-dg) : 5 0. 83 (3H, t), 1. 15-1. 
20 (16H, m) , 1. 51 (2H, m) , 2. 41 (2H. t), 3. 84 
(3H, s) 3. 85 (3H, s) , 6. 54 (2 H. s) , 7. 18 (1H, 
s) , 7. 65 (1H, s) , 11. 17 (1H, brs). 
EIMS: m/ z 4 8 6 (M + ) . 

jgjfeftJl 0 

7, h*is-4 (5H) , 10-^7-2 - (/^; h-fW'> 

^f^) -2H-1, 2, 3-h'J77n [4, 5-c] [1] ^yVT±'t°y 
(10a) mifc&)3 (3a)^$|:iJot^ ^nDf9xf;UO^t)i: 
*SYb^U5 b4Jl (0. 4 9ml) ^USCilcJ;!), 5- (4, 5 - CM h 
^->-2-^ho<>^;l/) -lH-i, 2, 3- h 'J77-;l/-4-^ 
^i^A (£r/£0J2) (14 Omg) ^t»itfeM0 5- (4, 5-v?> h 
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**>-2-— ho^'/^b) -2- (/-OUS h-OUsMrS/.* -2H-1, 
2, 3- HJ7y-;U-4-*;UjK>tti*;U (l 9 4mg, 7 9%) *»fc G 
! H~NMR (CDClg) : 5 0. 88 (3H, t) , 1. 20-1. 30 

(2 4H. m) , 1. 4 4 (3 H, t) , 1. 5 5-1. 5 9 (2H, m) , 2. 
3 5 (2H. t) , 4. 0 1 (3H, s) . 4. 0 3 (3.H, s) , 4. 5 0 

(2H, q) , 6. 19 (2H, s) , 7. 03 (1H, s) , 7. 65 (1H, 
s) . 

E I MS : m/z 6 18 (M + ) . 

(1 0 b) §*d6#J3 (3 b) Victor, ±|B (1 0 a) Tr»&*ifc5 

- (4. 5-i?^ h^>-2-^hn^>y-<;U) -2- 0*;US b4W*i/ 

-2H-1, 2, 3 - h 'JTV-^U-4 -#;U**>®?jl5^ (l 9 0m 
g) <fc9Hferi&t£<z>5 - (2-T$y-4, 5->M h^^>vV;u) -2- 
0*Jl>i b* to* AO -2H-1, 2, 3-h'J7'/-^-4-*A# 

>Sxf;l/ (15 8mg, 8 8%)£*#*: 0 

! H"NMR (CDClg) : 5 0. 88 (3H, t). 1. 2 4-1. 29 
(2 4H, m) , 1. 2 7 (3H. t) , 1. 6 0-1. 6 5 (2H, m) , 2. 

3 8 (2 H. t) , 3. 6 6 (3 H, s) , 3. 9 1 (3H, s) . 4. 3 4 
(2H. q) , 6. 15 (1H, s) , 6. 36 (2H, s), 6. 50 (2H, 

b r s) , 6. 7 6 (1H, s) . 

EIMS: m/ z 588 (M + ) . 

(ioc) mmms o o ©#&tct£o-c. ±ie a ob) x-nzntzs 

- (2-7iy-4, 5-^^-X>^;b) -2 - h-OUj*-** 
^5^;U) -2H-1, 2, 3-h'J7y-;P-4-*^'>ixf;i, (i55 m 
g) (1 1 7mg, 8 2%) £»fc 0 
X H-NMR (DMSO-dJ : 6 0. 84 (3H, t), 1. 14-1. 
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21 (24H, m), 1. 5 1 (2H, m) . 2. 4 1 (2 H, t) , 3. 8 4 
(3H, s) . 3. 85 (3H, s) . 6. 54 (2H, s) , 7. 18 (1H, 
s) , 7. 65 (1H, s) , 11. 18 (1H, b r s) . 
E I MS : m/z 5 4 2 (M + ) . 

mmmi 1 

2- (4-^anyfiJ;^->^^) -7, 8-^h^->-4 (5H), 
1 0-W;-2H-l, 2, 3-h'J7'/n [4, 5-c] [1] O'/T 

(11a) f£»J3 (3a)£DMl^oT, ^nnfixf M^ljt; 
mt4-?uuzr*V)\, (0. 36ml) *ffl^5Ci!:J:!), 5- (4. 5- 
•^^>-2--hD^/a)-lH-l, 2, 3- h 'J7'/-A-4- 
(£j&#J2) (2 8 0mg) fr^mg&mk<D2- (4-^o 
a^U^+i/y -5- (4, h + ->-2-- hn^>y^;l.) 

-2H.-1, 2, 3- h OTV-Jl- 4-iJ^>m^Jl (3 1 2m g, 8 0 
%) £f#*: 0 

X H-NMR (CDClg) : d 1. 45 (3H, t), 2. 05-2. 14 
(2H, m) , 2. 55-2. 64 (2H, m) , 3. 55-3. 60 (2H. 
m) , 4. 0 2 (3 H, s) , 4. 0 3 (3H, s) , 4. 5 0 (2 H. q) , 

6. 2 2 (2 H, s) , 7. 0 3 (1H. s) . 7. 6 5 (1H, s) . 
E I MS : m/z 4 8 4 (M + ) . 

(lib) mmm3 (3b) ©#&l:iftoT. 2- (4-*ony*-i;,M- 
*^^;U) -5- (4, b*'s-2--hv<yV'(Jl) - 2 H - 1 , 

2, 3- HJ7y-;U-4-*;U>K>Ki*;b (3 1 5mg) «fc&jtfeSrt*©5 
- (2-T^y-4, h*-X>*/-f->lO -2- (4-^na^f-ij;!/ 
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^•>/f;W -2H-1, 2, 3-h l J7 > /-^-4-*;P*'>ixf;|, (2 
7 Omg, 9 1%) &mtz 0 

X H-NMR (CDC1 3 ) :5 1. 24-1. 29(3 H, m), 2. 12 
(2H, m) , 2. 60 (2H, t) , 3. 58-3. 61 (2H, m) , 3. 

6 5 (3 H, s) , 3. 9 1 (3H. s) , 4. 34 (2H, q) , 6. 15 
(1H, s) , 6. 38 (2H, s) , 6. 51 (2H, brs), 6. 74 
(1H, s) . 

EIMS: m/z 454 (M + ) . 

(11c) H»J3 (3 c) ©2f-&{c^T. 5- (2-7 Z J -4, 5- 
h + -2- (4-^on^ijW>^f^-2H-l, 

2, 3- h VTV-)\s-4-ii)l$.ymx.?-)\, (2 7 Omg) J; Jtfe&5k©;g 
Hfb^J (1 8 Omg, 7 4%) £#jto 

%-NMR (DMSO-dg) : 6 1. 96-2. 03 (2H, m) , 2. 
3 8 (2 H, t) , 3. 6 6 (2 H. t) . 3. 8 3 (3H, s) , 3. 8 5 
(3H, s) , 6. 54 (2H, s) , 7. 15 (1H, s), 7. 63 (1H, 
s) , 11. 1 4 (1 H, brs). 
EIMS: m/z 408 (M + ) . 

mmmi 2 

2- (4-73 lS^>VdJk^±l ±M -7. 8-v^[>4^>-4 (5H), 
10-WV-2H-1, 2, 3-hU77a [4, 5-c] 
7Hf b°> 

(12a) nmmZ (3a) «:^ot^nafixf;H!)^?)|cg 
>fbp L --l>nK></^;U (2 2 3mg) ^l^Ciiat), 5- (4, 5-^ 
>h + ->-2--hoK>^;b) -1H-1, 2, 3-hU7y-;b-4-* 
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)ltf>M^?Jl> (£liJc0)2) (1 4 Omg) *S>8ftSSfe7Stt©5 - (4, 5-v> 
^ hoK>>/>f^) -2- (4--haO^^*->y^) 

-2H.-1, 2, 3- f> >)TV-)l-4-ti)\s**ymx.*)l Q 1 8mg, 5 6 

^H-NMR (CDC lg) : 6 1. 4 5 (3 H, t) , 4. 00 (3H, s) , 
4. 0 3 (3H, s) , 4. 5 1 (2H. q) , 6. 4 8 (2 H, s) , 7. 0 
6 (1H. s) , 7.' 62 (1H. s) , 8. 20 (2H, d) , 8. 30 (2 
H, d) . 

E I MS : m/z 5 2 9 (M + ) . 

(1 2 b) mmM3 (3 b) ©Mclc&oT. ±JE (12 b) T?f5£*ifc5 

- (4, 5-vM -— haOvV;b) -2- (4--hn^>'//f 

-2H-1, 2. 3 - h 'J 7 7 - A - 4 - * ;I/jK >»xf a 
(1 1 5mg) «fc 9 SttSfetttfc© 5 - (2-7;;-4, 5 - >V h 
-f^) -2 - (4-7UO^M+-W^) -2H-1, 2, 3-h'J 
77-;b-4-*;P*'>ti^ (1 OOmg, 9 8%) £f#fc 0 
l H"NMR (CDC 1 3 ) : 6 1. 2 9 (3 H, t) , 3. 5 4 (3 H, s) , 
3. 89 (3H, s) , 4. 15 (2H, brs), 4. 33 (2H, q) , 6. 
1 4 (1 H. s) , 6. 4 0 (2H, brs), 6. 56 (2H, s) , 6. 5 
6-6. 67 (2H, m) , 6. 76 (1H, s). 7. 83-7. 91 (2H, 
m) . 

E I M S : m/ z 4 6 9 (M + ) . 

(12 c) HSfii0tJ3 (3 c) OSSi:^,T> ±IB (12 b) -C»&ttfc5 

- (2-7; J -A. 5-*Jjl h*'X>W;l/) -2- (4-TS>"<>W 



;l/t+->yf;b) -2H-1, 2, 3 - h 'J TV-)l- 4 - ftA'tf^&jc.?-^ 
(1 0 2mg) ±<O^Ln%V>mmfc&&l (5 4mg, 5 9%) *»fc e 1 H- 



WO 99/16770 




PCT/JP98/04363 



NMR (DMSO-d 6 ) : 6 3. 8 3 (3 H, s ) , 3 . 8 5 (3 H. s ) 
, 6. 2 1 (2H. s) . 6. 5 6 (2H, d) , 6. 6 8 (2H, s) , 7. 
1 6 (1H, s) , 7. 6 4 (1H, s) , 7. 6 7 (2H, d) , 11. 14 
(1H. brs). 

E I MS : m/z 4 2 3 (M + ) . 

$mmi 3 

7, 8-^^^-4 (5H), 1 (3-gU SM^Ujg 

-W-^f;[/) -2H-1, 2, 3-HJTVp [4, 5-cl Ql^> 

(13 a) m&&\3 (3a) <D;$"&JC&o T % ^OD^ixf;W^Di; 
mt1-*-)l (0. 0 6ml) ^ffl^SCiiCi^ 5- (4, 5--^ h4--> 
-2 -- ho-<>vV;b) -1H-1, 2, 3-h'J7V-^-4-^^>i 
(£r/&0>J 2 ) ( 1 4 0 m g) Irs ZmM&MVlO 2-?an/*;l,-5- 
(4, 5-S?y h*->-2-ihD^>7>fjl-) -2H-1, 2, 3-hUTV 
-^-4-*W>Sx^ (14 6mg, 92%) £&fc 0 
^H — NMR CCDC lg) : 5 1. 45 (3H, t) , 4. 00 (3H, s) , 
4. 03 (3H, s) , 5. 98 (2H, s) , 7. 04 (1H, s) , 7. 6 
6 C1H. s) . 

EIMS: m/ z 398 (M + ) . 

(13 b) 336013 (3 b) O^jfticlfio-Cx ±15 (1 3 a) T?»&ftfc2 
-?oa^fjb-5- (4, 5-^h + >>-2--ho^y^0 -2H- 
1. 2. 3-h'J77-;b-4-^>ix^ (140mg) i^gfeft 
«<0 5- (2-757-4, h^^K>y-f^) -2-;na^f;|/- 

2H-1, 2. 3-h'J77~;l,-4-^>ii^ (12 0mg. 9 3%) 
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^H-NMR (CDClg) : 6 1. 2 8 (3 H, t) . 3. 6 6 (3 H, s) , 
3. 9 1 (3 H, s) . 4. 3 4 (2 H, q) , 6. 15 (3 H, s) , 6. 4 
2 (2H, b r s) , 6. 7 3 (1H, s) . E IMS : m/z 3 6 8 (M 

(i 3 c) mmm3 o o ©m^, jjg a 3b ) -cm^mz5 

- (2-T^y-4, 5->M -2-^dd^;|/-2H- 

I. 2, 3-h'J7^-4-*^>ixf;b (H4mg) i^SM 
2-* on;<^;U-7, h + (5H) , 10-WV-2 

H-l, 2, 3-MJ7l/o[4, 5-c] [1] ^/7^f>(6 6mg, 
6 6%) ZWtio 

^H-NMR (DMSO-d 6 ) : 6 3. 84 (3H, s) 3. 85 (3H. 
s) . 6. 68 (2H, s) , 7. 17 (1H, s) , 7. 6 4 (1H, s) . 

II. 16 (1H, b r s) . 
EIMS: m/z 322 (M + ) . 

(13d) _kfB (1 3 c) -e*§£*l*:2-?au;/^;L,-7, 8->Mh* 
•>-4(5H), 10-WV-2H-1, 2, 3-hUT>/o [4, 5-c] 
[1] ^>^f> (47mg) £N, N-y^;^A7^ K (5ml) 
H5-n-^7>ti^A (10. 5m g) . ^3?->gg 
(2 Omg) N ^Sf^iJ H7A (3 4mg) ^jfjD^ N 7 0tJ^l. 5NrlH«#Lfco 

fi<b^«l (4 lrag, 6 7%) *ntz a 

X H-NMR (DMSO-d 6 ) : 5 3. 8 4 (3H, s) , 3. 85 (3H, 
s) . 6. 8 3 (2H, s) , 7. 16 (1H, s) , 7. 6 0 ClH, dd) , 
7. 6 4 (1H, s) . 8. 3 5 (1H. d d d) . 8. 8 6 ClH. d d) , 
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9. 1 2 (1 H, d) . 11. 1 6 (1 H, b r s) . 
FABMS : m/z 410 (M + +l) . 



rnmm 1 4 

7, 8-^nt->-4 (5H), 1 0-V**y-2- (4 - fcf U S^ua^M? 
^^•>yf;l/) -2H-1, 2, 3-h'J7'/o [4, 5-c] Cl] K> 

(14 a) ^»J13 (1 3 d) ©^{c^oT. ^3^>ggcD^t>^(w>r 
V^n^>^ (24mg) C <b J; D> ±IB (1 3 c) T«f#btttf:2- 

?any?-;U-7, 8 - <>V 4 (5H) , 10-^+v-2H-l, 

2, 3-h'J77o [4, 5-c] [1] 'Oyy^fV (5 2mg) i^It 
fe^O^fb^ (30mg, 4 6%) &ntz Q 

^-NMR (DMS0-d 6 ) : 6 3. 8 3 (3H, s) , 3. 85 (3H, 
s) . 6. 8 4 (2H, s) , 7. 1 7 (1H, s) , 7. 6 4 (1H, s) , 
7. 8 7 (2 H. d) . 8. 8 3 (2 H, d) , 11. 18 (1H, brs). 
FABMS: m/z 410 (M + +l) . 

nmm 1 5 

2- (l-^ yy^U^^i/Jif-^) -7. 8-v7F^y-4 (5H), 1 
0-^7-2H-l, 2, 3- h [4. 5-c] [l]^>y7-tf 

(15 a) mmm3 (3 a) (DJMoT^ /^^^AT^ft KfcJ;tf 
^ ang^if-;u©^«9(-^^ n7 ^ }, T;U ^ t K (Q 13ml) £J;tf 
mt**—)\s (0. 7ml) S-ffl^SCildckfrK 5- (4, 5-e>v h*->- 
2-^hn<>^;b) -111-1, 2, 3 - h U TV-Jl- 4 -*;l,:K>8&i 
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(£-J&0IJ2) (8 4 0mg) *>t>^Hfe^CD2- - 
5- (4, 5-i>7 h + ^-2--hoK>>/Y;l/) -2H-1, 2, 3-M 
T V* - ;U - 4 - # ;U > S?o. f - ;b (736mg, 74%) *»Ar 0 
J H-NMR (CDC 1 3 ) : 6 1. 45 (3H, t) , 2. 1 4 (3H, d) , 
4. 0 1 (3H, s) , 4. 0 3 (3H, s) , 4. 5 0 (2H, q) , 6. 4 
2 (1H, q) , 7. 06 (1H, s) , 7. 64 (1H, s) . 
LCMS : m/z 4 13 (M + +l) . 

(i 5b) mum 3 (3 to ®»ot, ±te ci 5 a) -e»s>ttfc2 

- (l-?nnx^) - 5- (4, 5-i^y h * >>- 2 h o<> W;U) 
-2H-1. 2, 3-h'J7 > /-;l/-4-*;biK>»xf;l/ (7 3 5mg) it) 
&SfefStfc©5- (2-T^y-4, h + -2- Cl- 
?Dnxf^) -2H-1, 2, 3-h'J7y-;l/-4-*;^>»xf^ (5 
45mg, 8 0%) %mtz 0 

^H-NMR (CDClj) : 6 1. 28 (3H, t) , 2. 28 (3H, d) , 
3. 65 (3H, s) , 3. 91 (3H, s) , 4. 35 (2H. q) . 6. 1 
5 (1H, s) , 6. 5 1 (2H, b r s) , 6. 6 (1H, q) , 6. 7 5 
(1H, s) . 

LCMS : m/z 3 8 3 (M + +l) . 

(1 5 c) mmm3 (3 <o ©^tio^ ±ie a 5 b) -eubnts 

- (2-T$7-4 > -2- 

-2H-1, 2, 3- h OTV-Jls- 4-*;^>»xf^ (5 4 Omg) it) 
^Hfet&*©2- (1-^ddx^) -7, 8-SMh**>-4 (5H) , 1 
0-WV-2H-1, 2, 3-MTVo [4. 5-c] [1] K>77-tf 
b°> (4 2 6mg, 9 0%) £|§tf: 0 

^H-NMR (DMS0-d 6 ) : <5 2. 2 0 (3H. d) , 3. 84 (3H, 
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s) , 3. 86 (3H. s) , 7. 18 (1H, s) . 7. 21 (1H, q) , 
7. 65 (1H. s), 11. 19 (1H, s) . FABMS: m/z 33 
7 (M + +l) . 

(15d) mmmi3 (l 3d) ©#&lcftoT> ?nogl&i^;UDi&^ 
t>fc>rvi&» (0. 0 2 3ml) »5Ciia^ ±IB (1 5 c) THIbft 
*:2- (l-)nox^) -7, s-i?* h*->-4 (5H) , 10-i?t4- 
V-2H-1, 2, 3-h'J7'/o [4, 5-c] [1] ^>VT-fefk"> (6 7 
m g) ^t>^mB^OMS<b^ ( 3 2 m g, 4 1%) £*§*: 0 
^H-NMR (DMSO-d 6 ) : 6 1. 05 (3H, d) . 1. 10 (3H, 
d) , 1. 88 (3H, d) , 2. 6 0-2. 6 7 CI H, m) , 3. 8 4 (3 
H, s) 3. 8 5 (3H, s) , 7. 18 (1 H. s) , 7. 2 3 ( 1 H, q) 
. 7. 6 5 (1H, s) , 11. 16 (1H, b r s) . 
LCMS : m/z 3 8 9 (M + +l) . 

mmmi 6 

7, 8- ^F4i/-2 - (4-^ MrjjTj^E: h^>^ -4 (5 

H) , 10-W7-2H-1, 2, 3- KUTyo [4, 5-c] [11 < 

(16 a) ^»J3 (3 a) ©;£i£{Cfi£^Ts ^nafixf jKD^^I: 
P.-y h + ->7x-« (4 0 0mg) (0. 8 8ml) ^6 

W«LA:iWa<k«r©^^f-L/>»ft*ffii ( >sc < f:K:j;t). 5- (4, 5-*V 
l> + ->-2-^ bn-<>vV;U) -1H-1, 2. 3-h'J7>/-^-4-^ 

# (^fij 2 ) ( 2 1 0 m g) * t>^fe^© 5 - ( 4 , 5 - 
b*v/-2-^hnK>W;lO -2- (4-^ h + ^7x^7t h + v/^f 

^) -2H-1, 2, 3 - h l J77-;l/-4-*;^>iif;L, (2 1 Orag, 
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6 6%) zmtzo 

^H-NMR (CDC 1 3 ) : S 1. 4 5 (3H, t) . 3. 61 (2H, s) , 
3. 7 9 (3 H, s) , 4. 0 0 (3 H, s) , 4. 0 3 (3 H, s) . 4. 5 
0 (2H, q) , 6. 2 0 (2H, s) , 6. 8 4 (2 H, d) , 7. 0 3 (1 
H, s) , 7. 14 (2H, d) , 7. 64 (1H, s). 
L CMS : m/z 5 2 8 (M + ) . 

(16 b) mfaM3 (3 b) (DJSl^ot, ±IH (1 6 a) "ef#t,*i^5 

- (4, 5-v>V ^•>-2--hn<>y^;b) -2- (4-^ h^i/^i^. 
;UT-t? h*->^;u) -2.H-1, 2, 3 - h 'J7-/-;l,-4-*^f>ixf 
A- (2 0 Omg) <k<on&MWi®5- (2-7;7-4, 5 - i>V h*i"<>>/ 
-Ol/) -2- (4-^ h^v/^j^UT-t? h*i//^A) -2H.-1, 2, 3- 
h'J7y-Jb-4-*M'>||if;b (18 Omg, 9 5%) ZWtz Q 

(CDC 1 3 ) : 5 1. 28 (3H, t) , 3. 6 0 (3H, s) , 
3. 6 4 (2H, s) , 3. 7 9 (3H, s) , 3. 9 1 (3H, s) , 4. 
3 5 (2 H, q) . 6. 15 (1H, s) , 6. 3 7 (2 H. s) , 6. 5 0 
(2H, brs), 6. 73 (1H, s) , 6. 84 (2 H, d), 7. 17 
(2H, d) . 

LCMS: m/z 4 9 9 (M + +l). 

(i 6 c) mmm3 o c) ©^i;^t, ±te a 6 b) n#t»n^5 

- (2-T^y-4, 5->V h + i/K>v/^;b) -2- (4-^ h + >>7^ 
;UT-ferh*v^^;U) -2H-1, 2, 3 - h U 7 v*-^- 4 -*J^>»xf 
A (1 7 5mg) <fcDJtfe|&5|c©«ffift£& (1 1 8mg, 7 5%) £»fc 0 
X H-NMR (DMSO-d 6 ) : 6 3. 7 1 (3 H, s ) , 3. 7 4 (3 H, 
s) , 3. 8 5 (3 H, s) , 6. 56 (2H, s) , 6. 8 5 (2 H, d) , 
7. 1 8 (1H, s) , 7. 1 8 (2H, d) , 7. 6 5 (1H, s) , l i. 
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1 7 (1H, b r s) . 

LCMS : m/z 4 5 3 (M + +l) . 



7, 8-v>V h*»>-2- CN- (2- (N, N-->V^7$y) je.^;U) t> 

-4 (5H) , 1Q-W7-2H-1, 2, 3- 

h'JT'/o [4, 5-c] [1] KyVTWls 

(17a) ^»J3 OajW^ot, * n □ g&JL?- ;U(Dfrt> V lc 
?na*r$-p ^7x^ (8 0 6mg) C <!: lc£ *K 5- (4, 

5-^F + ^-2--^o<>^i)-iH-l, 2, 3-hUTV*-;U- 
4-t>Jl#>mx.?-Jl/ C&J&m2) (7 0 0mg) K5 - (4, 
;>-2-ihn^>7^A) -2- (4--hP7i; + <>^-Wi/^ 
^) -2H-1, 2, 3- h 'J7y-;b-4-*W>fif;b (7 7 8mg, 
7 1%) ^'fi^o 

*H — NMR (CDC 1 3 ) : 6 1. 4 6 (3 H, t) , 4. 0 1 (3H, s) , 
4. 0 3 (3 H, s) , 4. 5 2 (2 H, q) , 6. 3 4 (2 H, s) . 7. 0 
5 (1H, s) , 7. 4 0 (2H, d) , 7. 6 4 (1H, s) , 8. 3 0 (2 
H, d) . 

(17 b) ±sE (1 7 a) T$6ftfc5- (4, 5 - v>V h*->- 2 h 
nK>>/^;u) -2- (4--ha7i;+^;^-^+->^^) -2H 
-1. 2, 3-hU7 > /-;I/-4-^;^f>ix^ (8 3mg) 
>®m (l. 5ml) ic, N, N-^f;l,xfi/>i?7i> (0. 0 2ml) 
£*«rFlCTfln;tx 2B#FOT#L7t 0 KJS&S-St&fc&o TtMMk 3>8i*»S5?-r 
^CifC^Os 5- (4, 5-v^ h^v/-2-— haOV^f ;u) -2- (N 
- (2- CN, N_-i?S?-JlT i y) xf;b) #;U'<*>OM-*W -2 
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H-l. 2, 3-h'J7'/-^-4-W>»xfA (6 4mg, 8 5%)^ 

! H"NMR (CDC1 3 ) :5 1. 4 3 (3 H, t) , 2. 2 1 (6 H, s) , 

2. 4 1 (2 H, t) , 3. 2 0-3. 3 0 (2H, m) , 4. 0 0 (3 H, s) 
, 4. 0 3 (3 H, s) , 4. 4 9 (2H, q) . 5. 4 9 (1H. s) , 6. 

1 8 (2H. s) , 7. 0 2 (1H, s) . 7. 6 5 (1H, s) . 

(i7 c) mmms (3 to oxmm^x^ _bts u 7 to -ef#^ti^5 

- (4, 5-i?/ h4->-2--hn^>y>f;l) -2- (N- (2- ON, N 

- Vjtf-AsT i y) x*-^) #;l//^-f -2_H-i, 2, 3 — 
h'J7 , /-;l/-4-*;P.f>»xf-;l, (59mg) «k»?5- (2-7$ y- 4, 
5-i?/- h*v"OW;0 -2- (N- (2- (N, N-^^;l,7i;) x. 
*;10 -2H-1, 2, 3 - h U 7 7-i- 4 
A#>Kx?;b (5 6mg, 10 0%) fcfcfco 

^H-NMR (CDClg) : <5 1. 2 5 (3H, t) , 2. 7 5 (6 H, s) , 

3. 05-3. 15 C2H, m) , 3. 5 8-3. 6 8 (2H, m) , 3. 67 
(3H, s), 3. 90 (3H, s) , 4. 32 (2H, q) , 6. 15 (1 H, 

s) , 6. 3 7 (2 H, s) , 6. 5 0 (2 H. b r s) , 6. 7 5 (1H, s) 

FABMS : m/z 4 6 5 (M + +l) . 

(17d) H»J3 (3 c) (0^i:^ot % ±IE (17 c) -e#^5 

- (2-7*7-4, 5 -if* h + ->K>vV^) -2- (N— (2- (N, N 

- 7) x^;U) *r^x*yf^4..>y 5^^) -2H.- 1, 2, 3- 
h'J7y-^-4-*M>»i^b (5 6mg) «fc & Bfe»*©«ffl<ffc£4& 
(28mg, 5 6%) *»fe 0 1 H-NMR (DMS0-d 6 ) : 5 2. 7 7 
(6H, s) , 3. 10-3. 2 0 (2H, m) , 3. 3 5-3. 4 5 (2H, 
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m) . 3. 8 4 (3 H, s) , 3. 86 (3H, s) . 6. 4 9 (2 H, s) , 
7. 20 (1H, s), 7. 65 (1H. s) , 7. 98 (1H, t). 11. 
16 (1H, a). EIMS: m/ z 418 (M + + 1) . 

mmm 1 8 

2- (i?x h^>»**iJ;M-^>y -7, 8-^^ h^->-4 (5H), 
10-W;-2H-1, 2, 3-hUTVo [4, 5-c] [1] 

(18a) fmmZ C3 a) O^iS^^oTs ^ no^jcf-^CD^tifC 
^an«9^v?^^^ (0. 1 2 m 1 ) C t iz J; *) N 5 - (4. 5-S> 

^ h**>-2-- hoO^jb) - i h- i, 2. 3-hU7 > /-;l/-4-^7 
;U*'>^n.^;U (£r/£#J2) (2 5 5mg) i)^2 - (Vx. h4^>*X* 'J 
Jris/l-Jl) -5- (4. 5-^h + ->-2--hD<>-/^;b) -2H.-1, 
2, 3- h 'J T 1 /-^ - 4 - ^ ;Uf>Kxf Jl'OMIl (2 0 5mg) £*§*: 0 

(18 b) JHWJ3 (3 b) O^CtoT, ±IH (18 a) T^ftTt 2 

- (v?jr. h^>>***>J;M-+v'y?-,i,) -5 - (4, 5 _ tjj },^ > _2-.=. 
hnOWAO -2H-1. 2. 3-h'J7'/-;b-4-*;^'>®xf;b© 

(2 0 5mg) 5 - (2 -TS J - 4, h*v"<> W )V) 

-2- (•^xh^->^t>iJW+>'^;l,) -2H.-1, 2, 3-h'JTV- 
^-4-#;Utf>&^;U©s|t^^ (I8 6mg) 

(1 8 c) (3 c) ±E (1 8 b) -cn^tifz5 

- (2-7;7-4, 5->J* h + -X>^^) - 2- (^x.^ .J ,u 
^•+->^f^) -2H-1, 2, 3-hiJ7'/-;l/-4-*^f^xf;« 

(1 7 9mg) ^Ki^mit^m (7 3mg, 3XHiK^4 1%) %ntZo 
X H-NMR (DMS0-d 6 ) : S 1. 2 0 (6H, t) , 3. 84 (3H. 
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s) , 3. 8 6 (3H. s) , 4. 0 0-4. 1 0 (4H, m) , 6. 4 1 (2 
H, d) . 7. 19 (1H, s) , 7. 66 (1H, s) , 11. 18 (1H, 
s) . 

FABMS : m/z 44 1 (M + +l). 
II WJ 1 9 

7, 8-^h^->-4 (5H), 10-W/-2- (l - (3-^1/ 
*^>:ft;U:K-;M-*»» :/n b°;b) -2H-1, 2, 3-h'J7'/o [4, 5 
-c] [1] K>y > T-tfh <> > 

(19a) T;Un*>|?ii^T. 5- (4, 5-^ ^y-2--ho'<> 
V*-OU)-lH-l, 2, 3- h'J7y-^-4-^;^>ixf;|, (£rJ&0i]2) 
(2. 1 g) £ p_- h^>x^*>g?-7KfD^!I (2 3mg) *mt/=f-l>^ 
(60ml) (cra^-ti-, yDt^>7AftK (0. 48ml) £;fjn;il0# 
raM-em^L/Co 1, 1* -*M-jb^^;^/-;Ki, 0 7 g) ^rjQ^s 

r&l#<D2- (1- (^i/'/U;^M^t+y) /dW) - 5- (4, 5 
-*J* V*is-2-— YuKyV^ji) -2H-1, 2, 3 - h U 7y-^- 4 
-^;UrH->g?i^;U (2. 3 5g, 7 8%) £f#/c Q 

^H-NMR (CDClj) : 8 0. 9 5 (3H, t) , 1. 4 5 (3H, t) , 
2. 34-2. 46 (2H, m) , 4. 01 (3H, s) , 4. 05 (3H, s) 
, 4. 50 (2H, q) , 6. 94 (1H, t) , 7. 08 (1H, m) , 7. 
09 (1H, s) , 7. 3 9-7. 4 0 (1 H, m) , 7. 60 (1H, s) . 

8. 12 (1H, m) . 

(19 b) ±fB(19a) -em*>tit:2 - (1- $ *V'J ;U#;l,#iju 
^ntVU) -5- (4, 5-^^ h^i>-2--hn<>y^;U) _ 2 
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H-l. 2, 3-h'J7'/-;l,-4-^l/<f>ixf;b (3 7 7mg) ^ F;l,x 
> (12ml) l=»»U 3-^>*y-;U (l. 6ml) £Jq;U 2 ONfHIJD 

(4, 5-S» h + ->-2--hn'<///f;l/) -2- (1- (3-^>*>M- 
*S/*;U#.=jl,*-*SO ^nb°;U) -2H-1, 2, 3- MJ77-;l/-4-* 
j\,#ym^*Jl (2 8 0mg) Zntzo 

^H-NMR CCDClg) : 6 0. 8 2-0. 9 9 (9H, m) , 1. 4 4 
C3H, t) , l. 5 6-1. 7 9 (4H, m) , 2. 18-2. 2 9 (2 H, 
m) . 4. 0 0 (3 H, s) , 4. 0 3 (3 H, s) . 4. 5 0 (2 H, q) , 
4. 5 4-4. 6 0 (1H, m) , 6. 6 2 (1 H, t) , 7. 0 4 (1H, s) 
, 7. 62 (1H, s) . 
L CMS : m/z 5 2 2 (M + ) . 

(i9c) mam 3 (3 b) ©^si^^t, ie d 9 b) ^i^fcs 

- (4. 5- s Jjf h*y-2--hn^y^;i) -2- (1- (3—0^ 
XZ-'stuVtf-)],**^-) Tat'JU) -2H-1, 2, 3 — HJ TV—JV— 4 — 
(2 7 0mg) J; t) iKHfetttt© 5 - (2-7^-4, 5- 
h+K>^*) -2- (1- (3-^>*A****;i,,Ki***50 
yotVU) -2H-1, 2, 3-h'J7V-;b-4-^W>Kxf;Kl8 5 
mg, 2IIiR$5 0%) *^fe 0 

*H — NMR (CDC 1 3 ) : 6 0. 8 5 (3H, t) , 0. 92 (3H, t) , 
0. 97 (3H, t) , 1. 28 (3H, t) , 1. 5 7-1. 6 7 (4H, m) 
. 2. 3 0-2. 4 9 (2H, m) , 3. 64 (3H, s), 3. 90 (3H, 
s) . 4. 34 (2H, q) . 4. 5 6-4. 6 2 (1H, m) , 6. 14 (1 
H. s) , 6. 48 (2H, brs), 6. 77 (1 H, t), 6. 78 (1H, 
s) . 
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LCMS : m/z 49 3 (M + +l) . 

(i 9 d) mmm3 « c) ©^iciot, ±is (i 9 c) •vmznfzs 

- (2-7;y-4, 5-i^ b^riyOV-fJl) -2- (1- (3-^>^;U 
**i/*A,tf^A,**i/) ^nt°;U) -2H-1, 2, 3 — h U TV—)}/— 4 — 
**«K>txfA (1 8 Omg) «tt)^mfet&5fc0^iS<k^ (135mg, 8 
3%) £*§fco 

! H"NMR (CDC 1 g) : 8 0. 8 4 (3 H. t) . 0. 9 2 (3 H, t) 
, 0. 98 (3H, t), 1. 5 5-1. 6 7 (4H, m) , 2. 39-2. 5 
0 (2H. m) . 4. 00 (3H, s) , 4. 0 5 (3 H, s) , 4. 6 0 (1 
H, quintet), 6. 7 5 (1H, s) , 6.' 92 (1H, t) , 7. 8 
8 (1H, s) , 9. 5 4 (1 H, s) . 
LCMS : m/z 4 4 7 (M + ) . 



H3feftJ2 0 

2- (1 — f V^n^->^^,f-;l/tt-> - 2 - ^f;^o -7, 8- 
Ft->-4 (5H) , 10-W7-2H-1, 2, 3-HJTVp [4, 
5-c] [l] ^yyr^\£y 

(20a) T;U=r>5?ffi^T. 5- (4, 5 - V*is- 2 h nK> 
V-OU) -1H-1, 2, 3 - h 'J7-/-;b-4 -#;b*>$?Jc?-A, (£-j&0]2) 
CI. 0 7g) ip- h;Ui>x;l/^>M-7Kf0#| (5 3mg) %m4tS?ls> 
(1 0ml) tzmmtSIt* JvVT-^TjUTt K (3 3 Omg) ZJjQA_2 5ftm 
MWCtmLfZo 1. 1* -*jUt:-^->V^>/-;i, (7 4 4mg) iifrfls* 
(5. 0ml) *an*. !St2 5^F»Lfco ^y^ntf^a- 

^ (9 2 omg) %mx.mu3mmmmt> 2immmmitz 0 n&K&vr* 
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;l/t+->-2-/Wnt J ;l-) -5- (4. 5 -if/ h*->-2--hn^<> 

y^^) -2H-1, 2, 3- M7y-;U-4-3&;U*>».x.f\>U (5 2 Om 
g, 3 4%) *»jt 0 

J H-NMR (CDC 1 3 ) : 6 0. 7 2 (3 H, d) . 1. 0 5 (3 H, d) . 
1. 25 (3H, d) , 1. 28 (3H, d) , 1. 44 (3H, t) , 2. 5 
6 (1H, m) , 4. 00 (3H, s), 4. 08 (3H, s) , 4. 49 (2 

H, q) , 4. 85 (1H, m) . 6. 35 (1H, d) , 7. 06 (1H, s) 
. 7. 6 2 (1 H, s) . 

(2 0 a') 5- (4, huKyV-OV) - 1H- 

I, 2, 3 - h 'J 7'/-^- 4 - *;^>»xf ;b (^2) 5 0g*I1Sfcn 
f-;b5 0 Oml #-ee©£-fcK 2 5°C. if^ITlCT^ >f y^AT^t K 

2 0ml ^flax.. O^fSS^Lfco 

a^Mth'J^A 21. 4g> K»*'J->A 7 8. 9g^M 
fc^no^vyot^ 5 0 m 1 * Jd;L n 6 0 °C lc T 4 5 B#fi8a£#TKJ£ 

KJEifcl^ ft»jn.*-;U 1 0 0 m 1 *in;U ?Jc 7 5 0m 1 T2Ih1 n »ci,vc2 
Q%mt1- V U ^AtK^M 5 0 0m l-KTifefrLfctk ^^/l^^Tk^v^ 

-W*->-2-^^Dt^) - 5- (4, 5-S» h + .>- 2 -- hn^ 

-2H-1, 2, 3-h'J7 > /-^-4-^>ixf^ 7 0. 
2g (JR$S: 9 6. 7%) £»fc 0 C©>fb^#JO 1 H-NMR7^ h Jlit (2 
0 a) T?»«>nfc<b^teCD^tli-S[Ly£o 

(20a") 5- (4, 5-y> h + ->-2-xhn^>^;| / ) -ih- 
1, 2, 3-M7V-;U-4-#JU**>&^;U (£j£fl|2) (5. 0 0 g) 
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(5 0ml) ^-vmm^> 2 5°C^ S«a«TFlC"C> l-*no 

- 2 - ^ f J^n t°;K v^d t'^-^- h (8. 3 4g) > a^Mlti-h 
U tJ A (2. 1 4 g) . U *A (7. 8 9 g) ZtiQiL. 6 0 o CKT9 6B# 

SJCtt»c N ftjHxf;l/ (10ml) £fln;U 7k (7 5ml) t?2IhU &l*vC2 
0%m<k+ h U (5 0ml) lcrft#Lfc«U fHi^iTklllv^ 

f-;U) TARSI U 2- (l-'fV^o^->*;^-W>>-2-^W 
□ t°;U) -5- (4, h + ->-2--hn^>y^;b) — 2 JH— 1, 2, 

3- h iJ7'/-A-4-*AiK>ixfA (0. 89g 12. 3%) £»fc 0 
CO^fb^O 1 H-NMRX^^ h;U{i (2 0 a) ^»&*lfc-ft£4*KD**li— 

(2 Ob) §g»iJ3 (3 b) ©^Stf^T^ ±E (2 0 a) Tr'&Z>tltz2 

- (l-4vrfutf**/t})\,#—)),jr*is-2-*=f-)\,-7u\£)\S) -5- (4, 
5-v?^ h*i/-2--hoK>^;l,) -2H-1, 2, 3 - h U 7 '/-;L- 

4- ^M'>iif^ (5 2 0rag) <fc «Hfe7&K© 5 - (2-TS/-4, 

5- v>V h + M>7^W -2- (1 ->fV^o ;U#-JM-*S/- 2 
-y^A^n t°;U) -2H-1, 2, 3-hU77-^-4-*^f>Kxf;l/ 

(4 8 5mg, 9 9%) 
X H-NMR (CDC lg) : o 0. 8 5 (3H, d) , 1. 14 (3H, d) , 
1. 26 (3H, d) , 1. 28 (3H, t), 1. 31 (3H, d) , 2. 7 
5 (1 H, m) , 3. 8 1 (3H, s) , 3. 9 0 (3H, s) , 4. 3 4 (2 
H, q) , 4. 86 (1H, m) , 6. 14 (1H, s) , 6. 49 (2H, b 
r s) , 6. 5 1 (1H, d) , 6. 7 7 (1H, s) . 
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(2 0 c) mmW3 (3 c) <0^|:S6oT % ±12 (2 0 b) "efb*lfc5 
- (2-T$y-4. h + ^K^WyU) -2- (l-^V^a^+v 

*;l/^-;^.>-2-^;^nt^) -2H- 1, 2, 3-h'J7 7-^- 
4-*7;Utf>g&^;b (4 8 5mg) J; «ltfe&^cD^jgYfc^ (2 7 3mg, 
6 2%) «-^)to 

*H — NMR (CDC 1 3 ) : 6 0. 8 5 (3H. d) ,1. 15 (3H, d) , 

1. 25 (3H, d) , 1. 31 (3H. d) , 2. 80 (1H, m) . 4. 
0 0 (3 H, s) , 4. 05 (3H, s) . 4. 8 6 (1H. m) , 6. 6 8 
(1H, d) , 6. 73 (1H, s) , 7. 88 (1H, s) . 9. 47 (1H, 
b r s ) . 

LCMS : m/z 4 3 3 (M + + 1) . 
m&W2 1 

2- (7t -7, 8-^h^->-4 (5 H) , lQ-^y 
-2H-1, 2, 3-hU7yo[4. 5-c] [1] OVTW> 

(2 1a) HWJ19 (a) ©M,^ f^TJkrb Kfc«fctf 
1, 1' -tul^-Jl^^ Zyy-jKDfrfrlOlzyZ^^JlATJlTt K (4 5m 
g) > *R7kS^» (0. 3m 1) £-£ftetlffl^-5CctfCJ;^ 5 - (4, 5-^ 
h + y-2--hnK>vV;b) -1H-1, 2, 3 — h 'J77-;!/-4-^^ 
4?>g&^;b (£/j£0)J2) (5 2 5mg) ^b>^fe^©2- (7-feb*:/> 
*;U) -5- (4, 5-^^->-2--M'<>-/^) -2H-1, 2. 

3- MJTV-;U-4-*;U*'>lei5^ (6 18mg, 9 8%) 
X H-NMR (CDC 1 g) : 6 1. 4 5 (3H, t) , 2. 12 (3H, s) , 
4. 0 1 (3 H, s) , 4. 0 3 (3 H, s) , 4. 5 0 (2 H, q) . 6. 1 
9 (2H, s) , 7. 0 4 (1H, s) , 7. 6 5 (1H. s) . 
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EIMS: m/z 422 (M + ) . 

(2 1 b) $mM3 (3 b) (DXmc'&i-oT. JJE (2 1 a) -ef#t>tLfe2 

- (T-tr h + »>y ?-;U) -5- (4, 5-^l« + i/-2--ho^>y^;b) 
-2H-1, 2, 3-h'J7'/-^-4-*;^>Kxf-;K6l0mg) «tt) 
3tfete#©2- (T-feh + S/***) -5- (2-7;;-4, h**> 
W'fA) -2H-1, 2, 3- h i>Tv/-;u-4-*7;Utf->®?a^;u (.5 l 
Omg, 9 0%) *»fc 0 

%-NMR (CDClj) :<5 1. 27 (3H, t) , 2. 15 (3H, s) , 
3. 6 6 (3H, s) , 3. 9 1 (3 H, s) , 4. 3 4 (2 H, q) , 6. 1 
5 (1H, s) , 6. 3 5 (2 H, s) , 6. 5 0 (2 H. brs), 6. 7 5 
(1H, s) . 

EIMS: m/z 3 9 2 (M + ) . 

(2 1 c) J*t«J3 (3 c) (OJSi:^,^ ±12 (2 1 b) Tr?§£n*:2 

- (T*h + 5/**vrt0 -5- (2-T^y-4, 5-^h + >M>y-f;W 
-2H-1, 2, 3-h'J7'/-A-4-*^>»xf;|/ (4 92mg) 
ftfe»5fc©«»(fcA«& (3 6 Omg, 8 4%) £fSfc 0 

[ H-NMR (DMSO-dg) : 5 2. 12 (3H, s), 3. 83 (3H, 
s) , 3. 8 4 (3 H, s) , 6. 5 2 (2 H, s) . 7. 14 (1H, s) , . 
7. 63 (1H, s) , 11. 2 (1H, brs). 
EIMS : m/z 3 4 6 (M + ) . 

HWJ22 

2- (>fy^ U^^'>y^U) -7. 8-^y K4-S/-4 C5H) , 10- 
WV-2 H-1, 2, 3-h'J77o [4, 5-c] [1] O^T-Vt'l/ 
(2 2 a) ^jfe^J19 (19 a) ©^jEfclcft ^ yot°t>7^hK* 
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2mg) . VBS1? (0. 1 7ml) £ C £ fc J; 5- 

(4, h + hn^>W^) -1H-1, 2, 3-h'JTV 

-;U-4-*>U?K>»jc.*-;U C^J5Jcffi2) (14 0mg) ^^^Hfe^© 2 - 
V^'J^^v/y ^) -5- (4, 5-v>V h + v'-2--hPK>v* 
-2H-1, 2, 3 - h 'J 7'/-^- 4 - >^if ;b (1 7 8m g, 

9 9%) %mtz 0 

*H — NMR (CDClg) : 6 1. 1 5 (3H. d) , 1. 2 1 (3H, d) , 

1. 45 (3H, t), 2. 5 7-2. 6 8 (1 H. m) . 4. 01 (3H, s) 
, 4. 0 3 (3H, s) , 4. 5 0 (2H, q) , 6. 2 0 (2H, s) . 7. 

0 3 (1H, s) , 7. 6 5 (1H, s) . 

(2 2 b) mmmz o t>) ©^kssot. ±ih (2 2 a) -e»e,nfe2 

- (^V^fiJWv/^f;!/) -5- (4, 5-;^ + ->-2--hnK> 
W;10 -2H-1. 2, 3- h VTV-Jl-4-*Jl#>mx-?-JU (6 1 0m 
g) £DStfe&t£©5- (2-T^y-4, 5-i>'^ h*v"<>yV;U) -2- 
WvyfU**S/>^) -2H-1, 2, 3-h'J7y-;b-4-W 

>Stif^ (5 10mg, 9 0%) ^ffco 

^H-NMR (CDC 1 3 ) : 5 1. 1 8 (6H. d) , 1. 28 (3H, t) , 

2. 61-2. 66 (1H, m) , 3. 65 (3H, a). 3. 90 (3H, s) 
, 4. 3 4 (2 H. q) . 6. 1 5 (1H, s) , 6. 36 (2H, s) , 6. 

5 0 (2H, b r s) , 6. 7 5 (1 H, s) . 
E I MS : m/z 4 2 0 (M + ) . 

(2 2 c) mmmz (3 c) <Dxmmr>x, ±ih (22 b) -cnztuzs 

- (2-TW-4, h*i"<>»/-Ob) -2- W7^f-JW-> 

-2H-1, 2, 3-h'J77*-;b-4-*;^>Si^ (492m 
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g) «k»>3ife»3fc©*Hfb£ 

1 



H-NMR (DMSO-d e ) 

b 



(3 6 Omg. 8 4%) £»fc 0 

5 1. 1 0 (6H, d) , 2. 6 2-2. 
6 9 (1H, m), 3. 8 4 (3 H, s) 3. 8 5 (3H. s) , 6. 5 4 
(2H. s) , 7. 18 (1H, s) , 7. 6 4 (1H, s) , 11. 1 6 (1 
H, b r s) . 

E I MS : m/z 3 7 4 (M + ) . 



•mm\2 3 

2- (n-y?- 'J ;u) -7, 8 - v?* h*->-4 (5H), 10- 

WV-2H-1, 2, 3-h'J7'/p [4, 5-c] [jjj<^/7j^> 
(2 3 a) §£»J19 (1 9 a) CD^FiStc^-oT. ^nt^>7;bfkFfc 
ctCKl, 1* -ijjUtf—jlsi?^ 5 ^/-^UcD^tJf-^^^^^T^t K (1 
2mg) „ ^TKSSSe (0. 13ml) &Zti?tim^Z C tic «fc *K 5- (4. 
5->M h^i/-2-- hoK>vV^) - 1 J3- l. 2, 3-MJTV-;U- 
4 - # Jltfym^fr tef&m 2) (140mg) i> b&3tfe?S#i© 2 - (n - 
7^'J;M-*W?-;t/) -5- (4, 5-vV h^->-2-^ KnOW;U) 
-2H-1. 2, 3-MJ7y-;l/-4-*^>ix^ (17 8mg, 9 9 

%) *ntzo 

X H-NMR (CDClg) : 6 0. 9 2 (3 H, t) , 1. 4 4 (3H, t) , 
1. 61-1. 71 (2H, m) , 2. 44 (2H, t), 4. 01 C3H. s) 
, 4. 0 3 (3 H, s) , 4. 5 0 (2 H, q) , 6. 2 0 (2H, s) , 7. 
03 (1H, s) , 7. 65 (1H, s) . 
E I M S : m/ z 4 5 0 (M + ) . 

(2 3 b) £%0J3 (3 b) ©#&|cftoTs ±15 (2 3 a) Tfce>ftfc2 
- (ji-^f-'J^+S/^^l/) -5- (4, 5-^> h + '>-2--hn/<> 
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VV;U) -2H-1, 2, 3-h'J77-^-4-*M'>ix^(l6 0m 
g) <k«3ffeM®5- (2-7$ y -4. 5->>7 h + -X>'/^;l,) -2- 
(n-^'JW->^f;l/) -2H-1, 2, 3- h U7>/-;l/-4-*^f 
(12 6mg, 83%)^7to 
*H — NMR (CDC 1 3 ) : 6 0. 9 5 (3H, t) , 1. 27 (3H, t) , 

1. 64-1. 70 (2H. m) , 2. 37 (2 H, t), 3. 65 (3H, 
s), 3. 91 (3H, s) , 4. 34 (2 H, q) , 6. 15 (1H, s) , 
6. 3 6 (2H, s) , 6. 5 0 (2H. brs), 6. 7 5 (1H, s) . 
E I MS : m/z 4 2 0 (M + ) . 

(2 3 c) ^&£0>J3 (3 c) O^iSfc^oT, ±12 (2 3 b) X^^ntzo 
- (2-7J/-4, 5-i?n+yK>y^^) -2- (_n - ^ >; ;M-*i/ 
^f^) -2H-1, 2, 3-h'J7v*-^-4-*;^'>tif^ (12 0m 
g) i^mfe^O^jS'fb^ (8 6mg, 8 OK) *ntz Q 
^H-NMR (DMSO-dg) : 6 0. 8 7 (3 H, t) , 1.5 1-1. 
6 0 (2H, m) . 2. 4 3 (2 H, t) , 3. 8 4 (3 H, s) . 3. 8 5 
(3H, s) , 6. 54 (2H, s), 7. 17 (1H, s) , 7. 64 (1H, 
s), 11. 2 (1H, brs). 
E I MS : m/z 3 7 4 (M + ) . 



m&®\2 4 

2- (3-^Wy7Db^t^y^f;b) -7, 8 - h * •> - 4 
(5H). 1Q -WV-2H-1, 2, 3-h'J7Vn [4, 5-c] [jj 

(2 4 a) f&Sfc0>J19 (19 a) ©^^oT. fu >T^f , fc K*> 
<fctfl. 1* -^;^i;|/v?-f ; y7-;l/O^0 P , '5^;l/A7^fi: K (1 
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5m g) N zus?^;K>y)lx.^T)\s (5 2 0mg) tmk3-*-Jl (0. 

5- (4, h + ->-2--hDO^;l,) -1H-1. 2. 3- 

h'J77-;l'-4-*^>ixf^ (&m\2) (17 5mg) frt>2- (3 
- (O^^+v/^^^-^U) Vu -5- (4, 5- 

i?n* > >-2--hu'<>'/^A) - 2H-1, 2, 3 — h V TV— As— 4 — 

! H-NMR (CDClg) : 5 1. 4 4 (3H. t) . 2. 69 (4H, s) . 
3. 99 (3H, s), 4. 02 (3H, s) , 4. 4 9 (2H, q) , 5. 1 
1 (2H, s) , 6. 19 (2H, s) , 7. 0 3 (1H, s) , 7. 3 0-7. 
4 0 (5H, m) , 7. 6 3 (1H, s) . 

(2 4 b) mmm3 C3b) fcJitf (3 c) Oj$i:||,ts ±JE (2 4 a) 

-5- (4, 5-i>V h^x-2-- ho^^'/a) -2H-1, 2. 3-h 
UTv/-^U-4-*^^>iftJi^;U (lOOmg) «fc t) SUMfc^j (7mg, 2 
6%) £'#*: 0 

l H-NMR (DMS0-d 6 ) : 5 2. 6 0 (4H, m) , 3. 8 3 (3H, s) 
, 3. 85 (3H, s), 6. 5 4 (2 H, s) , 7. 17(1 H, s), 7. 
6 4 (1H, s) , 11. 16 (1H, s), 12. 54 (1H, brs). 
FABMS : m/z 4 0 5 (M + +l). 

mmm2 5 

2- (v/^ d^'>;^;^-^4->^ f -7, 8->M )>4^>-4 (5 
H) , 1Q-W;-2H-1, 2, 3-h'J77o [4, 5-cl m< 
yVTM b a > 
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(2 5 a) mMmi9 (19 a) O^I^,t, roet>7;l/ftKfi 
V -#;U*^;UvM 5 yy-^i^ijlc/^^yl/AT^ft K (1 
5mg) . v/^o^+vA^UtfJi^ny K (0. 5 4ml) £**i-e-ftJSi> 
SCilcJ: iq n 5- (4, 5 - S J* h pOy^fjU) - l H- i, 

2, 3- h 'J7 4 /-^-4-**#>ixf;|/ (£/£fl!2) (17 5mg) ^t, 

2--ha-<>W;b) -2H-1, 2, 3 - h 'J7V-^-4-^>ix 
f-;U (4 1 6m g) &ftiz 0 

%-NMR (CDClg) : 51. 20-2. 00 (10 H, m) , 1. 44 
(3H, t) , 2. 3 5 (1H, m) , 4. 0 0 (3 H, s) , 4. 0 3 (3 H, 
s) , 4. 4 9 (2 H, q) , 6. 1 9 (2H, s) . 7. 03 (1H, s) , 
7. 6 5 (1H, s) . 
FABMS : m/z 49 1 (M + +l) . 

(2 5 b) mmm3 (3b) feitf (3 c) O^fftKttoTx ±IB (2 5 a) 
"Cl#t>*i*:2- (->? n^->;b#;U.-K— ;M-+w - 5- (4, 5-0? 
y h + ->-2--hoK>>/^^) -2H-1, 2. 3- HjTV-;U-4-*7 
;U#>»ji*-jKa) (2 0 0me) J;^IM(3 2mg, 18%) 
tz 0 

2 H-NMR (DMS0-d 6 ) : 6 1. 16-1. 9 0 (10H, m) , 2. 4 
5 (1H, m) , 3. 83 (3H. s) , 3. 85 (3H. s) , 6. 5 1 (2 
H, s) , 7. 16 (1H, s) , 7. 64 (1H. s), 11. 15 (1H, 
s) . 

FABMS: m/z 415(M + +1). 



H»J2 6 
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7, 8 -i?/ h*is-2- h4»->^>^>-3->QlO -4 (5H) . 

1Q-W;-2H-1, 2, 3-h'J7'/o [4, 5-c] Cl] <>>/T 

(2 6 a) p_- h;bi>x;U*>^— itfftm (2 Omg) £3 > 
(3. lml) i^hrth'J^fJl/ (3. 3ral) Oifk>fL/> (lOm 

i) mmzn^ inrimmmLtz 0 Umi) *5- u, 5-y 

^ h + ->-2-- hoK>vV;U) -1H - l ( 2, 3- h ';7v*-;U-4-# 
jltf^M^ji (£rj&#iJ2) (14 Omg) ©ig>fb>^U> (2ml) j&i&Kijn 
*.fco 1ST' 1 mmmWLfzW:, h U Jif-^T $ y ( 0 . 0 5ml) *ti\z.tz 0 

b*is-2 h o^>vV;U) -2- (3-^ h*->^>^ >- 3 ;U) - 
2H.-1, 2, 3 - HJTv*-;b-4 -^U-tfvg^^u Q 4 Omg, 7 8%) 

*H — NMR (CDC lg) : 5 0. 7 5 ~ 0 . 7 9 ( 6 H, m) , 1 . 4 5 
(3H, t), 2. 19-2. 25 (4H, m) , 2. 97 (3H, s), 4. 
0 1 (3 H, s) , 4. 0 4 (3 H, s) , 4. 4 9 (2 H, q) , 7. 10 
(1H, s) , 7. 6 0 (1H, s) . 
FABMS : m/z 45 1 (M + +l). 

(2 6 b) ^»J3 (3 b) <DJScft,T % ±§B (2 6 a) 7f»6tlfc5 
- (4, h*->-2--^oK>m) -2- (3-^ h*v^>^ 

>-3--OU) -2H-1, 2, 3-hiJ77-;l-4-*;^>liiif;l, (1 
30mg) ct«95- (2-7;y-4, h 4- S"<> AO -2- (3 
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2: 3 3-2. 4 5 (4H. m) . 3. 13 (3H, s), 3. 61 (3H, s) 
, 3. 9 0 (3H, s) , 4. 3 3 (2 H, q) , 6. 15 (1H, s) , 6. 
49 (2H, b r s) , 6. 74 (1H, s) . 
FABMS : m/ z 42 1 (M + +l) . 

(2 6 c) TJl^'>^mmT, 5- (2-TZS-4. 
VV;b) -2 - (3-^ h + ^^>- 3 -^;W -2H-1, 2 . 3-M 
TV*-;U-4-*7,>Utf>&jL^l, (8 0mg) £f V^a fc°;UT;U:3-A< (1. 
5ml) Jci3#U *7'J*A t e r t K (2 5mg) g-fi 

T-l 5#HHt}*Lfc« «ftfc^o-ca*aa, ^M»m-r « C i Id «fc 0 JBtfe»5|5<0 
Mm4t&®} (3 5 m g, 4 9%) £f#fc 0 

X H-NMR (CDClg) : <5 0. 8 7 (6H. t) , 2. 42 (2H, q) , 
2. 5 3 (2 H. q) , 3. 13 (3 H. s) . 4. 0 0 (3 H. s) , 4. 0 
3 (3H. s) , 6. 66 (1H, s) . 7. 9 0 ( 1 H, s) . 9. 14 (1 
H, b r s) . 

FABMS : m/ z 3 7 4 (M + ) . 

2- (4-^h*^^> -4--QU) -7, 8-->V H4-->-4 (5H) . 
10-W V-2H-1. 2, 3-NUTVp[4, 5-cl [1]^>'/T 

C27a) 7VUrf>£H$nr^ 5- (4, 5 - *J * b*i/~ 2 N uK> 
- 1H.- l, 2, 3- h U7 V-;l/-4 ~ii ;^'>Sx^;b (£$0! 2) 
(14 0mg) ££-h->bi>*jb* (2mg) 
(2ml) (cKSS-fcK 4-^-7* j y (q. 14ml) it^h^h'Jxf 
^ (0. 17ml) *an* x 2^HSfit?lK^Lfco $&K:^ p.- h/Ui>x,u 
*>»-7kft4& (4. 5mg) *Jd;U 2 HIKIIfiTjnf L *: 0 St&lcisEoT. 
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-^OU) -5- (4, 5-v>V h*>-2-— hnOWv'U) -2JH-1, 2, 
3- h 'J77- ( H--4-*^>|xfA (1 6 Omg, 8 2%) *»fc 0 
l H-NMR (CDClj) :<5 0. 90 (6 H. t) , 1. 00-1. 15 
(2H, m) , 1. 04 (3H, t), 1. 26-1. 28 (2H, m) , 1. 
44 (3H, t), 2. 05-2. 21 (4H. m) , 3. 10 (2H, q) , 
4. 0 1 (3H, s) . 4. 0 4 (3 H, s) , 4. 4 8 (2 H. q) , 7. 0 

8 (1H. s) , 7. 6 1 C1H, s) . 
E I MS : m/z 4 9 2 (M + ) . 

(2 7 b) mmW3 (3 b) OMlcSI^T, ±E (2 7 a) T?»&ttfc2 
- (4-xF + ->^>-4-^;i / ) _5_ (4> h + ,>_ 2 -^ h 

DK>'/a) -2H-1, 2, 3- h V7V*-^-4-#;U;#>S?jc.^U (l 

9 Omg) <k *) MfeifttK© 5 — (2-7iy-4, 5 - >M h*->^>v r 'Ol') 
-2 - (4-xh^i/^>- 4 _^ ;) | / ) _ 2 h-i, 2, 3-hUTV-;U 
-4-*^>Bfi^^u (16 Omg, 9 0%) £i$tz a 

X H-NMR (CDC lg) : 6 0. 9 5 (6 H, t) , 1. 10-1. 19 
(2H, m) , 1. 11 (3H, t) , 1. 25 (3H, t), 1. 35-1. 
3 8 (2H, m) , 2. 2 4-2. 4 2 (4H, m) , 3. 2 5 (2 H, q) , 
3. 6 1 (3 H, s) , 3. 9 0 (3 H, s) . 4. 3 2 (2 H, q) , 6. 1 
5 (1H, s) , 6. 5 0 (2H. b r s) , 6. 7 4 (1H, s) . 
E I MS-: m/z 4 6 2 (M + ) . 

(2 7 c) $zmm2 6 (2 6 c) O^lcgtot, _tfg (2 7 b) "CW&ft 
3t5- (2-7;y-4, 5-;n + M//^W-2- 
7*>-4— OU) -2H-1, 2, 3-h'J77-A-4-*;^>ixf^ 
(1 4 3mg) £Qn&M£kVt'®3i<DMm<t&W (7 5mg, 6 0%) £f§fc e 
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1H-NMR (CDC lg) :<5 0. 96 (6 H. t) , 1. 11-1. 19 
(2H. m) , 1. 13 (3H, t) . 1. 3 4-1. 4 3 (2H, ra) , 2. 
3 0-2. 3 8 (2H, m) , 2. 4 4-2. 5 2 (2H, m) , 3. 2 8 (2 
H, q) , 4. 00 (3H, s) , 4. 05 (3H, s) , 6. 80 (1 H, s) 
, 7. 9 0 (1 H, s) , 9. 6 8 (1 H, b r s) . 
FABMS : m/z 417 (M + +l) . 

H»J2 8 

2- (xh4'»f;l/) -7, 8-^^ h^->-4 (5H) , 

2H-1, 2, 3-hU7Vo[4. 5-c] [1] ^>77-tfb'> 

(28a) 7;W>S?1^ 5- (4, 5--^^ h + -/-2--hn^> 

VVA<) -1H.-1, 2, 3- h UTV-^-4-*;UiK>Kjc.^-7b (£-Efc#|2) 
(2i0mg) t p.- h;i/i>x;i/^>®?— tKId^i (6 2mg) *mt*1-\sy 
(5ml) fc!g®$-ar N ^F + y^V (0. 5ml) ^-Jox., 8 0°CT-2B# 

W^L/Co MictotW ^ffi^-r^»Ci{cJ:^^fe^^cD2- 
(if + yy^) -5- (4, 5-^y h^->-2-— haOvV;b) -2 

H-l, 2, 3 - h U 77-^-4 - #;l/**>gfca.^;U (2 4 2mg, 9 9%) 

*H — NMR (CDC lg) : o 1. 1 7 (3H, t) , 1. 4 5 (3H, t) . 
3. 55 (2H, q) , 4. 0 0 (3H, s) . 4. 0 3 (3H, s) , 4. 4 
9 (2H, q) . 5. 6 2 (2 H, s) , 7. 0 5 (1H, s) , 7. 6 4 (1 
H, s) . 

EIMS: m/z 408 (M + ) . 

(2 8 b) U£»J3 (3 b) ©SSlcfot, ±IS (2 8 a) T??#t>tl^2 
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- (jl |>^->y f-;U) -5- (4, h + i/-2-^hnO-/^;l/) - 

2H.-1, 2, 3-h'J77-^-4-*^>txf;l, (2 2 0mg) J:?)S 
fe«rifc©5- (2 -T 5 7-4, h + S/'O'AOU) -2 - (xh + i/ 

-2H-1, 2, 3- MTV-;U- 4 -tfJ^'>m^Jl (178m 
g, 8 8%) %mtio 

jH-NMR (CDC 1 3 ) : d 1. 2 1 (3 H, t) . 1. 2 6 (3 H, t) , 
3. 6 3 (3H, s) , 3. 7 0 (2H, q) , 3. 9 0 (3 H, s) . 4. 4 
3 (2H, q) , 5. 78 (2H, s) , 6. 1.5 (1H, s) , 6. 50 (2 
H, brs), 6. 73 (1H, s) . 
E I MS : m/z 3 7 8 (M + ) . 

(2 8 c) mmm2 6 (2 6 c) (D^mtm-oT, ±ie (2 8 b) ~c®z>ti 

iz5- (2-T S J -4, 5-v>V h * >>K > \Af ;l>) -2- h is t =f- )\A 
-2H-1, 2, 3 - h VTV-Jl-4 -*>Jl#>mx.*JU (1 4 2mg) J: 
Jlfe»*©Slii^fc^ (116mg. 92%) &mtz 0 

X H-NMR (DMSO-dg) : 6 1. 12 (3H, t) , 3. 64 (2H, 
q), 3. 83 (3H, s), 3. 85 (3H, s), 5. 94 (2H, s) , 
7. 1 3 (1H, s) , 7. 6 5 (1H, s) , 11. 2 (1H, brs). 
E I M S : m/ z 3 3 2 (M + ) . 

HflSflJ2 9 

2- (^7^d^->^;[,) -7, 8->M N*->-4 (5H) , 
4-7-2H-1, 2, 3-h'J7'/o C4, 5-c] [1J <>yy-te*e> 

(2 9a) ^»J19 (19a) (DJS^.t, ^oft>7;l,fbKfe 
«kCfl, 1' -tj)l7$— j^Jyf i ?y-j] / <Dfrt>t)tZ'< ; 7*J[,M>TJlT l t K (4 
2m g) N ^V^n f;UT;U3-;u (o. 0 9 2ml) fc^ft-FftJBV** £ i (c 
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«fc»^ 5- (4, 5 -*J* b*is-2 -- haOVJJl) - 1 H- 1, 2, 3 
-h'J7V-;b-4-A;^>ixf;t, (£J&#J2) (210mg) ^t>^fe 
; Mk<D2- (J v7u#*i/* =f-)V) -5- (4, ^.>_ 2 -- ^ n 

OVJj],) -2H-1, 2, 3- h VTV-J\s-4-XJltf>Wt^*j\s (2 1 
5mg, 8 5%) £*§fco 

%-NMR' (CDC 1 3 ) : 5 1. 17 (6H, d) , 1. 45 (3H, t), 
3. 74~3. 80 (1H, m) . 4. 00 (3H, s) . 4. 03 (3H, s) 
. 4. 49 (2H, q) , 5. 63 (2H, s) , 7. 04 (1H. s) . 7. 
6 4 (1H, s) . 

E I MS : m/z 4 2 2 (M + ) . 

(2 9b) $mM3 (3 b) om^ot, ±|S (2 9 a) X~mtltz2 
- (^fv^D^i/^f^) - 5- (4, 5->?y |.^.>_2-^.h n ow 
^) -2H-1, 2, 3-h'J7 , /-;b-4-^;W>ixf;|/ (2 0 0mg) 
&fy^£M£<D5 - (2-T U -4, h^r'>K>vV;U) -2- (^ 

V^o^->^;W -2H-1, 2. 3 - h U TV'-;U-4 -*;Ud?>|Rif- 
;U (1 9 Omg) £f#^ Q 

L H-NMR (CDClj) :5 1. 1 7 (6H. d) . 1. 2 6 (3H, t ) . 
3. 63 (3H, s) , 3. 8 0-3. 9 0 (1H, m) , 3. 90 (3H. s) 
, 4. .43 (2H. q) , 5. 8 0 (2 H, s) , 6. 16 (1H, s) , 6. 
5 0 (2H, b r s) , 6. 72 (1H, s) . 
E I M S : m/ z 3 9 2 (M + ) . 

(2 9 c) mmm2 6 (2 6 c) <D-%mzft~>T, ±ta (2 6 to -en$>ti 

tz5- (2-T^y-4, 5-^h + >X>^;b) -2- (^V^D^i/ 
-2H-1, 2, 3-hU7'/-^-4-*;l/^>ixf-;l/ (18 0m 
g) ct^M^W^i (1 1 Omg, 7 0%) *»yto 
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J H-NMR (DMSO-dg) : <5 1. 1 2 (6H, d) , 3. 84 (3H. 
s), 3. 85(3H, s), 3. 93-3. 95 (1H, m) , 5. 96 (2 
H, s), 7. 18 (1H, 8). 7. 66 (1H, s), 11. 1 (1H, 
brs). 

EIMS: m/z 346 (M + ) . 



mmm3 o 

2- (1- (1, 3-^x|>^y-2-^n^->^^jW-» -2-^ 
f^nbVb ) -7, 8->7h^y-4 (5H), 1 Q - V- 2 H- 1 . 

2, 3-h'J77o [4,5-c] fll 0-/7-tfb°> 
(30a) mm\\<Z (1 9 a) {C^-,T^n t'7t->T;Uf ? t K©^^lc-f 
vyf ^7;bf t F (0. 0 7 8ml)» > 5- (4, 5 - 2 
--hn'OW^) -1H-1, 2, 3 - h 'J -i])\,#^Wtx.1- 
(£rf&0>J2) (2 8 0mg) ^£2- (1- ( 1 ;/7'J ^*;UjK-;U^ 
-2 -/^;U^n t°;U) -5- (4, 5-v>y 2 h nOy* 

4)l)-2H-l, 2. 3-MJ7v'-^-4-*^'>ix^ (2 5 2mg, 
6 1%) £f#*: 0 

1 H-NMR (C D C 1 3 ) : 5 0. 82 (3H, d) , 1. 12 (3H, d) 
. 1. 44 (3H, t), 2. 64-2. 81 (1H, m) , 4. 0 1 (3H, 
s) , 4. 04 (3H, s) , 4. 50 (2H, q) , 6. 67 (1H, d) , 
7. 0 8 (2H, m) , 7. 4 1 (1H, s) . 7. 59 (1H, s) , 8. 1 
4 (1H, m) . 

LCMS:m/z 517 (M- +1). 

(3 0 b) H»J19 (1 9 b) {c&oT. 3 J -Jl<Dfrt> *) K 1 , 

3-v?xh + ->-2-7n^V-^ (0. 6ml) ±15 (3 0 a) T''& 
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$>ntz2 - (i- (i — r s yvvMJix— -2-/ f-^^o bvi/) 

-5- (4. 5-y/h + ->-2-chn<>y/f;b) -2H-1, 2, 3-h 
'J7'/-;b-4 -*;U^>Seo:f-;U (3 2 5mg) ^ «Stfe&:[#© 2 - (1- 
(1, V*i/-2 -yu#*<s-ti)V#— is^ -2-^f;^oh' 

40 -5- (4, 5-;/h + '>-2--M^y^l.) -2H-1, 2, 3 
- h U7y->»U-4-/^rK>&x^;U (165mg, 4 4%) ^/c 0 
1 H-NMR (CDC 1 3 ) : 6 0. 71 (3H, d) , 1. 08-1. 25 
(9H, m) , 1. 45 (3H, t), 2. 49-2. 61 (1H, m) , 3. 
3 8-3. 6 3 (8H, m), 4. 01 (3H, s), 4. 04 (3H, s) , 
4. 50 (2H, q) , 4. 9 2-4. 9 4 (1H, m) , 6. 38 (1H, d) 
, 7. 0 6 (1 H, s) , 7. 6 2 (1H, s) . 
LCMS : m/z 59 7 (M' +1) . 

(3 0 c) $mm3 (3 b) ojai^o^ ±ie o o b) -^n^ntz2- 

(1- (1, 3-^ih + ^-2-yn;i?+^;|/,f-^*'» ~2-/f-JU 
-fu\£)V) -5- (4, F + y-2--hD'<>^^) -2H.-1, 

2, 3 - h 'J7v*-^-4-27;U*">®SaL^;u (2 4 0mg) 
5 - (2-7;7-4, 5-^n + ^>^;b) -2 - (1- (1, 3-i? 
xh + ->-2-yn^^to^+-» -2 ^^U^a t°;U) -2H- 
1, 2, 3- h <)TV-J\s- 4-t))U#>M^?jl (l 7 7mg, 78%) 

1 H-NMR (CDC1 } ) :«S 0. 8 5 (3 H, d) , 1. 0 8- 1. 2 
1 (9H, m) , 1. 2 9 (3 H, t) . 2. 7 5-2. 8 1 (1H, m) , 3. 
4 0-3. 72 (1 1H, m), 3. 9 1 (3 H, s) , 4. 3 4 (2 H, q) , 
4. 9 2-4. 9 7 (1H, m) . 6. 15 (1H, s) , 6. 50 (2H, b 
r s) , 6. 54 (1H, d) . 6. 79 (1H, s) . 
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L CMS : m/z 5 6 7 (NT + 1) . 

(3 0 d) (3 c) <cS£oT> _hfB (3 0 c) T?»&*lfc5- (2- 

TSV-4, 5-i^ h*v^>yVA0 -2- (1 - (1, 3-v?xK'>- 
2-^n#*-S/#^#— -2H-1, 2, 3 
- h iJ7'/-;l/-4-*^>»x^ (17 5 mg) 
©^SYb^ (6 5mg, 4 0%) Zntzo 

' H-NMR (C D C 1 3 ) : 6 0. 8 5 (3 H. t) . 1. 0 9 (3 H. 
t) , 1. 16-1. 19 (6H, m) , 2. 7 5-2. 8 5 (1H, m) , 3. 
3 8-3. 6 6 (8H. m) , 4. 00 (3H, s), 4. 04 (3H. s), 
4. 8 8-4. 9 3 (1H, m) , 6. 68 (1H. s), 6. 70 (1H, d) 
, 7. 8 8 (1 H, s) , 9. 3 1 (1 H. s) . 
F ABMS : m/z 52 1 (M* +1) . 

mmm3 1 

7, 8-V>* t>4^>-2- CI- (2- (2-/ h4->j,n^» x|»t^^ 
,-B'_;M-^-» -2-/f;^n^) -4 (5 H) , ip-y^V-2H- 
1, 2, 3-h'J7'/o [4.5-c] C11 sOVTW> 
Ola) J£»J19 (19 b) i:f,T N 3 -^>* y -;K©*vbt> 

=r-;u^ey ^f.;Uai-T-;U (3. 6ml) 'J7;btnft» 
(3. 8ml) m^ciia^ ±3H (3 0 a) T?&&ftfc2- (1 - (1 
-^^ , / l J^;^-^t + ^.) - 5- (4, 5-e>' 

^h + i/-2--hn^>y^f^) -2H-1, 2, 3- h U TV-;U-4-*7 
^*>ixf;Ki3. o g)^t.2-(l-(2-(2-^h + i/xh + >» 
iF + v'^^iM+v') -2-yf-;U-7atf;lO -5- (4, 
•>-2--hnWa)-2H-l, 2, 3- h >J7'/-^-4-*;^> 
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m^TJl (8. 8 2 g, 5 2%)^ifc a 

1 H-NMR (CDC 1, ) : 5 0. 7 2 (3 H, d) . 1. 0 7 (3 H, 
d) . 1. 44 (3H, t) , 2. 5 0-2, 65 (1H, m) , 3. 36 (3 
H. s) , 3. 5 0-3. 5 5 (2H, m) , 3. 6 0-3. 6 5 (2 H, m) , 
3. 6 5-3. 7 5 (2H. m) , 4. 01 (3H, s) , 4. 04 (3H, s) 
, 4. 2 0-4. 3 5 (2H, m) , 4. 4 9 (2 H, q) , 6. 3 5 (1H, 
d) , 7. 07 (1H, s) , 7. 62 (1H, s) . 
(3 1b) mmm3 (3b) 0^|;^,t, ±E (3 1a) T-ft,tifc2- 
(1- (2- (2-> h + Joc h*>0 xh + ^^M'-^t^-/) -2-Xf- 
; ^ D ^) -5- (4, 5-v>V h^^-2-- ho<>W;U) _ 2 H-1, 
2, 3- h ij 7 y-;U-4-^^>ix^ (1. 15g)^b5- (2-7 
Zy-4, 5-i?/ h*v/) -2- (1- (2- (2-^ ^^x^-» h 
^v^v'U^^U^-^v) -2-^^;|/^at°>(U) -2FJ-1, 2, 3-hUTV* 
-;U-4-*;U*>S&i5^U (1. 14g, 10 0%) ^ifco 
1 H-NMR (C D C 1 3 ) : 6 0. 8 5 (3 H. d) , 1. 1 5 (3H, d) 
. 1. 29 (3H, t) , 2. 7 0-2. 8 5 (1 H, m) , 3. 3 6 (3 H, 
s) , 3. 5 0-3. 5 5 (2H, m) , 3. 6 0-3. 6 5 (2H, m) , 3. 
6 4 (3 H, s) , 3. 6 9-3. 7 5 (2H, m) , 3. 9 0 (3H, s) , 
4. 35 (2 H, q), 4. 20-4. 40 (2H,m), 6. 14 ( 1 H, s) 
. 6. 4 9 (2 H, s) , 6. 5 3 (1H. d) , 6. 7 8 (1H, s) . 

(3 1 c) mmmz o c) csi,t, ±ts o 1 b) r-nz>nt:5- (2- 

TS7-4, -2 - (1- (2- (2-^ h^-zxh+i/) x 

h + i/*;U^^4-i/) -2-^f;^ot'A) -2H-1, 2, 3-M7 

'/-;u-4-x7^#>Kif-^ (i. i img) fr*mtttSktm*<Dwm<t 

^ (75 Omg, 7 5%) *»y- 0 
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1 H-NMR (CDC 1, ) : 5 0. 8 6 (3 H, d) . 1 . 1 7 (3 H, 
d) , 2. 7 5-2. 9 0 (1H, m) , 3. 3 5 (3 H, s) , 3. 5 0-3. 
5 5 (2H, m) , 3. 6 0-3. 65 (2H, m) , 3. 71 (2H, t) , 
4. 00 (3H, s). 4. 07 (3H, s) , 4. 26 (1H, dt), 4. 
3 4 (1H, dt) , 6. 6 8 (1H, d) , 6. 8 5 (1H. s) . 7. 8 8 
(1H. s) , 9. 9 4 (1H, s) . 



mm 3 2 

2- (1- (1, 3-^x.h4-->-2-yn,-K^->^7>>U^-;U^-^-» -2-> 
±A^u_^jU) -8-4v7n#*><-7-S h^>-4 (5H) . 1 0 - 
*V-2H-1, 2, 3-h'J7'/o [4,5-c] [1] ^>-/T-iflf> 

(32a) 4- (5-Yv^n^+«>-4-^ h^->-2-~ hnOvV;U) 
-1- (4-y h^v/'Ov^l/) -1H-1. 2, 3- h 'J7y-^-5-*;b 
(^^J3. b-1) <h5- (5--< yyn7j?^->-4-y h*«> 
-2--hn/0>A;b) -1- (4-y h + .x>^) - !h-1, 2, 3 
- h UTV < -^-4-^;U*->®eo:f-;U (£g£0l]3> b-2) ©£j 1 : 

(2. 4 9g) ^t>^M2lcfB«©^{w^or5 - (5-^f V^d^+'>- 
4 b*i/- 2 -- hD^>y^;l.) - i h- 1. 2. 3-hUTV*-^-4 
-ii)ltf>Wtx.?-)\, (1. 4 7 gi 7 8%). £*#fc 0 

1 H-NMR (CDC 1 3 ) : 5 1. 43 (9H, d) , 4. 00 (3H, s) 
. 4. 47 (2H, q) , 4. 6 5-4. 8 0 (1H, m) , 7. 00 (1H, 
s) , 7. 6 6 (1 H, s) . 

(3 2 b) ±12 (3 2 a) 7?f#t>tl^5- (5 -<< vfa#*i/- 4 
•>-2--Fd^>'/^;|,) -1H-1, 2. 3- h VTV-Jl- 4-JjJltf> 

mx-=f-)\s ( i . 1 4 g) (Dmt/ * v yum. ( 1 7 m 1 ) ic N - 2 o°c-e_p - h 
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;Ux>x;b*>$ . — fcWfo (5 7mg) fcJ;^7^7;l/fb K (0. 4 

imi) &mx.mm.fcT lftisamtLtio r -a^m-ASM s 

(7 3 2mg) £s 3&Kl«rliraiK:i. b*S/-2 -zfn^ 

J-Jl (4.. 7 0ml) ^tn^^o OTIfc^iPL h U7;b^-oS^g? 

( 0 . 7 0ml) *1mz-, L 2 5 l$f!ffllE& L fc Q SJSf&lC7R?£T-e 0 . 

«fel/**iDAy£o ^?*»OWMI«r0lc*-C , 2ia^ 0. 5Mtt, 7jOf2lEk 2 

□7h/77^- (H&x^/'/n.mj- » TltSSiU 2- (1- (1, 
xF + ^-2-yn^+-/*M-j^-» - 2 f-jlzTn t°;U) -5- 
(5->fV^n^«>-4-> h + '>-2--ho<>y^;l.) _ 2 H-1, 2. 
3 - h UTy-^-4-#;l/#>l*i*;l^ffi^4& CI. 15g) *»fc 0 
1 H-NMR CCDC 1 3 ) : <5 0. 7 1 C3H, d) , 1. 0 7 C 3 H, d) 
, 1. 10 C3H, t) , 1. 1 5 C3H, t) , 1. 4 1-1. 47 (9H, 
m) , 2. 5 4-2. 6 5 (1H, m) , 3. 4 0-3. 6 4 C8H, m) , 4. 
01 C 3 H, s) , 4. 49 C2H, q) , 4. 6 8-4. 7 6 C1H, m) . 
4. 9 0-4. 9 6 C1H, m) , 6. 39 C1H, d) , 7. 03 C1H, s) 
, 7. 6 1 CI H, s) . 
E I MS : m/z 6 2 4 (M + ) . 

C3 2b) H»J3 (3 b) ©Mot, ±12 (3 2 a) t?|#btl^2 - 
(1- (1, 3 - + - 2 - ^d#+ i/^Hz^t+v/) -2-/*)l 
yntVU) -5- (5-'TV^d^-/-4-> h + i/-2-xhn<></^^) 
-2H-1. 2, 3- h tf 7V'-;U-4-#;1'#>«jc:5 l ;I/ (1. 12 g) 
S>5- (2-7?/-5-l'7yn^->-4-^ h * i^O V-T ;l-) -2- 
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(1- (1, 3-;xh + v'-2-^D^^JH-m-» -2-/?ji 
^afcVU) -2H-1, 2. 3-h'J7 , /-;l/-4-*^>Ixf;l/ (1. 0 

8 g. 1 0 0%) *»fco 

1 H-NMR (CDC1,) : 6 0. 8 5 (3 H, d) . 1. 13 (3 H, 
t) . 1. 18 (3H, t) , 1. 23 (6H, 2d), 1. 26 (3H. t), 
1. 49 (3H, d) , 2. 7 3-2. 8 2 (1H, m) , 3. 40-3. 68 
(8H, m) , 4. 09-4. 17 (1H, m) , 4. 33 (2H. q) , 4. 

9 3-5. 0 0 (1H, m) , 6. 13 (1H, s), 6. 46 (2H, s), 
6. 5 6 (1 H, d) . 6. 8 3 (1 H, s) . 

E I MS : m/ z 5 9 4 (NT ) . 

(3 2 c) mmm3 o c) k^t. ±§b o 2 to -em&tuzs- (2- 

7;7-5-^V^n^y-4-^ h * W AO -2- (1- (1, 3 

- -Jx. V*i/- 2 --fu-#*r^-h)\,7£—)\,ir*-^-) - 2 -/ *i\,-fu t°;b) -2 
H.-1. 2, 3-h l J7 1 /-;!/-4-*^>iif^ (1. 0 8 g) 
4t£>W (6 3 4mg, 21116 5%) Z%tz 0 

1 H-NMR (CDC 1 3 ) : 6 0. 85 (3 H, d), 1. 08 (3 H, t) 
, 1. 17 (3H, d) , 1. 18 (3H, t) , 1. 42 (6H, d) , 2. 
78-2. 9 0 (1 H. m) . 3. 36-3. 6 6 (8H, m) , 4. 03(3 
H. s) , 4. 6 8-4. 7 9 (1H, m) , 4. 9 0-5. 0 0 (1 H, m) , 
6. 7 0 (1H, d) , 6. 79 (1H, s) , 7. 9 0 (1H, s) , 9. 7 
4 (1H, s) . 

E I M S : m/ z 5 4 8 (M* ) . 



gS%flJ3 3 
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:/ne;U) -7-> Hf->-4 (5H) . 1Q-W/-2H-1, 2, 3- 
mrVo C4. 5-c] [1] ^>-/7^b°> 

(3 3 a) TJlzf >&mm.T. m.We±m (3 2 a) X~'M £>tiiz5 - (5 ->T 
V7'd^->-4-/ h + ->-2--hn'<>^;l/) -1H-1, 2, 3 - h 
';TV*-^-4-^;U^>®?xf-;U (8. 0 1 g) ©T-t?h> (15 0ml) ?g 

v^f^T^ft K (2. 9ml) N 3WhUf>A (3. 1 8 g) . 
(RtAyfA (11, 6 9 g) . 7 on^ v^n t°;U (7. 2ml) ^-dO 
fflltw^. IHS^l 9. 5^1«^L^ 0 S^M^iC7k^Unx.> S^±a6^ 

77^ - ( / s**>/S^Kac.^;u) |r J: OfiWKU 2- (1-^V^d^+->* 
)\,#— is- 2 -y f;^o h°JU) -5 - 7^p^*y-4-y h 

^•>-2--hn-<>^;l,) -2H-1, '2, 3 - h U 7'/-A- 4 
>&x?-;U (10. 1 2 g, 8 9%) *»fc 0 

1 H-NMR (CDC 1 3 ) : 5 0. 72(3 H, d) . 1. 0 5(3 H, 
d) , 1. 26 (3H, d) . 1. 28 (3H, d) , 1. 44 (3H, t) , 
2. 5 7 (1H. m) , 4. 0 0 (3 H, s) , 4. 4 9 (2 H, q) , 4. 7 
2 (1 H, m) , 4. 85 (1H, sept. ) , 6. 3 6 (1 H. d) , 7. 
0 1 (1H, s) , 7. 6 0 (1H, s) . 
TS PMS : 5 3 7 (M + +l) . 

(3 3 b) mmm3 (3b) JcftoT. ±E 0 3 a) -C»&ftfc2- (1- 
^ 7 70^+ + y - 2 - ^ f t';b) -5- (5-^77'd 

^•>-4-> h^y-2--ho^>y*/f;|,) -2H-1, 2, 3-hUTV* 
-;U-4-*/;l/#>&i*;U (10. 12g) fr£5- (2-7W-5-^f7 
■7atfJr^-4-j H^^K>W;U) -2- (1-^7^0^^^ 



WO 99/16770 PCT/JP98/04363 

110 

^^-2-^^^) -2H-1, 2, 3-h'J7'/-;l/-4-^ 

1 H-NMR (CDC 1 3 ) : d 0. 8 5 (3H, d) , 1. 1 5 (3H, d) 
, 1. 2 2 (6 H, d) , 1. 2-1. 4.C9H, m) . 2. 76 (1H, d) . 
3. 8 7 (3 H, s) , 4. 10 (1H, m) , 4. 3 0 (2H, m) , 4. 8 
8 (1H, sept.), 6. 13 (1H. s) . 6. 53 (1H, d). 6. 
• 8 1 (1H, s) . 
TS PMS : 5 0 7 (M + +l) . 

(3 3 c) T^zfy^mm.T, ±E (3 3 b) T?^5- (2-TSy-5- 
^y^o^>'-4-/ b + i/OV-f )V) -2- 

-W->-2-^f;i/yDh» -2H-1, 2, 3-h'J7v*-;b-4-* 
>8fci.^;KOSfcle ( 1 0 0 m 1 ) mt&: 9 0 °Ct? 3 . 5 B$RfflI& L *:« RiS 

7 Kfl&teK*:*- h 'J * ATkzM-e 2 Hk 1 0 %^^<-e 1 HI8fc£ L fc 0 W^S^ 

8fci£Lfc&x *7A?Q7hr77^ - (7na*;l/A/itixf;l,) "e*SS!iU 
«H<b^Kr (4. 0 2g, 2114 5%) ^ffc 0 

1 H-NMR (CDC 1 , ) : 6 0. 8 5 ( 3 H, s ) , 1 . 1 6 ( 3 H. 
d) , 1. 26 (3H, d) , 1. 3 1 (3 H, d) , 1. 4 2 (6 H, d) , 
2. 81 (1H, m) . 4. 03 (3H, s). 4. 74 (1H, sept. ), 
4. 8 6 (1 H, sept.), 6. 6 8 (1H, d) , 6. 7 6 (1 H. s) , 
7. 90 (1H, s) , 9. 64 (1H, b r s) . 
FABMS : 4 6 1 (M + + 1) . 
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mmW2 0<Dit&W (50.0 g) „ ?L*i (139.0 g) . t Kd^^d t°;u-fe;l, 
d-X (HPC-SL: 6. 0 g) > ^JMn-x^Jl/i/^A (4.0 g) IS&VmWk (9. 

o g) &imL-cmiL*&M-m%LL^ '^zntzmmzxT-r u >&^*v"^ 

A (1.0 g) £S0;iTM*OLfc&tt&-r<5C<h-e\ 1££&*:«3 50 mgCDHWJ2 

mm 2 m&<pmmm 

mmm2 0<Dlt&® (50.0 g) . %M (420 g) > th'n+^o b 0 >>H?;Un 
-X (HPC-SL: 15 g) . Jjfrj a-x#;l^>-> A (10 g) £ J;o^§!i7K 
(30 g) MUi§S.^ji.M.|$iL^ xf7'J>i7^->^ 
(5.0 g) £^;LT}iSfDi*-£C<hT\ iSgPJ 1.0 &&tz<0 100 mg CD^»J2 0© 



i mt&mtmmm i is^vnmm 2 0 <D4t&va**tL?ti 0.5% 
^ na^^H plc \zxmmitzo mmm^K^n^m^x^^tz 0 # 

^{cfe{j-5KiR(ilfll^*^MS-^ffi^T®® (AUC) r-mS5Ltz 0 
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it >f< cd $g m 



R 2 > R 3 N R 4 fecfcO'R 5 R-^;l±S/^t^tU(s OT© (a) 
~ (n) CDl,^n^*3rt-o 
( a ) TkfgJ!^ ; 

(b) ^ufym^ ; 

(c) »»$nT^T*>«k^7KKS ; 

(d) *JUiJim; 

(e) C-^T^Mr^g 

(f) C 2 - l2 T>»l/^^;US 

(1) ^ny>JDS^Fx 
(2) 




R2 R1 



(I) 



I ■ . 
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(3) I-COR' 

(4) S-COOR 10 

(5) S-CONR"R 12 

(CCT\ R ll £«J:tfR 12 fcJ:|5l— *tettS4-3T^Tfe«fc<, 
GO *3RJDR^ 
(a) d-s T;M^ug 

Ci_4 7;M^i/S (c©7A+ji/Sii, c,-4 7;i/+;i/S-ei^$ 

n r ^ t j: ^ mmmtt—m * - m^/o -e s is? n 5 - 1 * 

7M^mrBg|£*lT^Tt>J:t,\> . 

(-) ia«i*fc{i^:iafti<D5-7M3»«*ai 

( 6 ) tffiU 3. tz tt^fia?DO 5-7 AttJRK 
(g) Ci- l2 T^3 + S/|6 

(;©7^3+<>Sii, 

(1) />ny>«f, 
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(2) 7m&, 

(3) ->7;s, 

(4) C 3 -7 '>?d7^;H, 
(5) 

(6) C1-4 T^n + ixS, 

(7) 7*J*i'm 
(8) 

(:<07;;Sii, C,-4 7;Hr;US-esg|$tLTOT*)i;iO 

(9) S-COR 13 

R l3 teu tK*®^ c,- 6 t;u*;us^ y*—jim (c®7x 

(10) I-COOR H 

(11) S-CONR 15 R 16 

R ,5 fe<fcO f R 16 {i|ll-^fe(^/ t £-oT^T^J;<, tK^M^> 

(12) ^*fctt*ffi*d<D5-7MBR5t (CO^Sli, C,_ 4 
^^li7i^.;UCi-4 T,M^!/ST?g&£ftT^T&J;^) 

-eagi^nroTtct^) ; 

(h) I-C=N-OR 16 

(CCT\ R 16 f* N ^C*®^ C t - 6 TJl^Jim, 7x-AC,- 4 7VU*;U 
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(O M- (CH 2 ) mOR 17 

>m±<D—Kl±<Dimm=Fii^ C1-4 T4<*;ug-efigs$ttTkcfct.O £ 
( j) S- (CH 2 ) k-COR 18 

(k) g- (CH 2 ) j -COOR 19 

(1) S- (CH 2 ) p-NR 20 R 21 

(1) TkJRIS^ 

(2) C,-6 T-M 8 -** 

(co7;i/*;mii, 7^;s (cor ^ ysiic ,_ 4 T;i/*;ug-efigi 

(3) 7x-K,- 4 7;u*;ug, 

(4) l-COR 22 

(CCT\ R 22 ii x Tkmm^ C-4 T)l*-J\s& (Z<DT)l*)im*il 

(5) g-S0 2 R 23 
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(m) S- (CH 2 ) q-CONR 24 R 25 

(CCt? % q Ji 0 ~ 4 <D$£&£5tfr U R 24 *3ckO*R 25 (iilj— 2*:ttJ|tt 

&Lx^zmmm?t^izK^Tm&i-zmm*tztttmi<D5~7 m. 

(n) S-NR"R 27 

^7t«S-C0R 28 (cctn r 28 (^ tK^M^. Ci-6 7;u*;bSk £ 
fzity^-jvm (c© ^ C,- 4 7A<*;ufi N *fcttCi- 6 7 

7;M^ug (co7^+;H(i, "af^mj-iz*.*) B&£*iT&«fci\) *S^ 0 
Qte. TfSM (i) ~ (iv) ^&«JR*n*». *fe{i^Nay>ig^L< « 




(i) 




.OR37 
OR38 
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R 33 fi. 
R 34 ii, 

-^S (:o7x-;H(ic 1 - 6 7;i,n+^ 7;;Stfc!^hoScj:5 
CCO^i-i^HJi. C l . 6 7A3*«>S> 7WS$fcii-ho 

m» l < ittmmcD 5-7 ji4»» cc ogam** c , _ 6 7 * a + 

R 35 *>cktfR 36 Ji. B-*ytl*J|tt,T^r*>J:<^ *3a*F*fcttC,-.T 



WO 99/16770 



PCT/JP98/04363 



12 3 



R 5 5 4s «fc Of R 36 fi *tt ^jWKr^'L T ^ 5 SBftlgR 1 £ — tt o TtSfO^ L < Si 
*ISf&© 5-7 AttMl^fiK LT t> J: < . 

) 3 

2. R l &7mm=?-T"&<0s i^R 2 , R 5 , R J , fecfcO'R 5 j^zR*!^ 
(g) Ci-, 2 T;Un4-->S-e*5. »^Jg l {ciSRO-fb^Blo 

3. R 1 x R 2 n fcckO'R 3 a***®?-?* !K ^oR 3 fccfcO'R- 1 
ISR^fcW: (g) Ci-iaT^a + S/Kl?**^ if j&g 1 {zimwiteMo 

4. R 1 „ R 2 „ R 4 x fe^O'R 3 ^zK^JSTPe* tK ^oR 3 a< (g) 
C , . , 2 t ;u n * ->S"CJb -5. »*3S 1 tzsEm<Dlk£?<®} 0 

5. R 1 > R 2 , R 3 „ fc.fctfR 3 d<*3WH^*0x froR J a< (g) 

c j - , 2 7^3+^*^ nr^s i (cfsigcD^b^o 

6. ^ (la) ©-ffc^«r*fctt|j^l^6<i«=ft : ^*ti-5€-tiiOtt[4>L<tt» 



H 



O 
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7. R 4, *3J;afR«*<C,- 6 T;U3 + .>«*3JU *oQ*« (i) 

8. 2- ( 1 - ^ V y n -f + + t°;l/) - 
7, 8-^ h + (5H) , 10-WV-2H-1, 2, 3 — MJ T 
Vo [4, 5-c] [1] ^>'/TH?tf> N 

2- (1- (1, 3-5Jxh^>-2-7D^^Wz^-» -2- 
^Wot^) -7, 8-^h*y-4 (5H), 1 0 -2>**V- 2H- 
1. 2, 3-h'i7'/n [4, 5-c] [1] <>'/7€t°^ 

2- Cl- (1. 3-i?^h*i/-2-Zfa7$3-i/?3JU$-Jl,*Jri/) -2- 
^f-;U^pb';U) -8--rv7n^->-7-> h4->-4 (5H) . 1 0 - 5> 
t*V-2H-l, 2. 3-MJ77n [4,5-c] [1] 'OVT-tffcfJv 

8--<y/o^^'>-2- (l y v/^;l/^^t + - 2 - ^ f 
^of;U) -7-y h**-4 (5H), 10-WV-2H-1, 2. 3 
-MTVn [4, 5-c] [1] -Oyr-tff^ *fett*tl&OJ«f L < « 
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10. 7U ^4*-£jft©f&*fcffl l^nSx HfJfcS 9 {Cf2«8© g^fi^ 0 
1 1 . tt$9l 1~8 ©^#ti*>— ^Kfe48©{fc£#j* fcttSSHSSWlcffSS 

12. T ^^^-^m©^^MH?RJ©Mii© £&©> 1 - 8 © V ft 
^— ^<cf2ig©^#i^3t(ims^(c^$tL-5^©^L < {***««]&©£ 

13. (id ©-fb^#i^/ttt^©ig^L< immtogna 
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i4. a; ar ) nits®* tutzvmm l < im®mva 0 




C±I25£<K Q> R 2 ~R% R 3 \ R 32 . R 5 \ fc%fctfR 52 li»jfc®l*3«fctf 1 
15. a (VI) <D4t&®]£ Oifi^ L < tez«?n#fo 




(VI) 



(±IH5$*K Q> R 2 ~R\ R 3 \ R 3 \ *5cfcO'R 52 (ilS^lfcJ;^l 3"CS 

16. 5£ (vr ) ©>fb£r« fcfi-eoig^ l < }i^» Q 




(V! 1 ) 



t 



WO 99/16770 PCT/JP98/04363 

12 7 



17. 5£ (VII) ©Yk^fe* 1Zl**<Dti0g L < tt»j»ftI«ffo 




(VII) 




CtKSttx R 61 te. h UTV;-;KZ>ffK*«U R 2 ~R 5 &£tfR ;2 <*fit;fc 



WO 99/16770 



PCT/JP98/04363 



12 8 



19. CHa') <D4t&M : 



R2 



COOR52 




R32 



("a 1 ) 



c±ts^:*s Qum^mi^m^ntzm co **u r 2 ~r\ r 3 \ r 3 \ 

R 5 \ fe«kOfR 52 tt»3^^143«fcO f l 3-e^a$ti7trt^cb|5l^©^^1- 0 ) 
(1) S (V) <D{t&to : 



<b^R 31 R 32 c = o (R 3, ^=tc;R 32 «ii^igi-e^«$n^^ii5iii(D^ 

(2) (i) -emtytitiik&yaZjZR^-c (=o) -r 72 (R 71 43j;tfR 72 (i 

(3) (2) ^bnmM^R 33 OH (s&tu R 33 teit^i-e^$ti 
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2 0. (II a') <D4k&® : 




(II a 1 ) 



(±tB5W. QimjmiT~femzntz& (o r-r\ r 3 \ r 3 \ 

(1) a (V) ©fb£«9 : 




(2) (1) ^£ft^t£«:5£Ha 1COOR 33 (Ha 1 (S^a>f 
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21. a: dia') ©-fk^jj: 




(II a') 



CtBEsS;*, QttW^lTSEfcSttfcS (i) *SU R 2 ~R\ R 3 \ R 3 \ 

©attire* o t\ 

as: (V) ©ft£4fc : 




(V) 



ChiBS;^ R 2 -R% *5J;0*R 52 {iit^l^J;0'l 3T-^a^ti^^iHI 

*i©rtS£3Hf- 0 ) 

(IV) ©{ti^J : 
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(IV) 



2 2. ^ (VI 1 ) <Dit£A 




(VI ') 



R32 



ChEs:*x Q&MJkmi-cjzmztitzm co ^su r 2 ~r\ r 31 . r 3 \ 

CD'S; (VII) ©fl;£4& : 



COOR52 




(VII) 



(±IH^> R 2 ~R% fe«kOfR 5a tt»*SlfeJ:ofl 3"T?S«Stl^:rtS<>:|S| 
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£5£;R 3l R 32 C = 0 (R 3, fe<fcCKR 32 {i»^l-e^a$n/iF*9^<i:|Hl1t©rtS 

(2) ci) -e'&zntiik&yattR^-c (=o) -r 72 (R 7i fc,tc;R 72 ii 

(3) (2) 7?»e>tifcft^Ki*s:R 33 0H ca#x R"ttiiw»an?fi«*n 

2 3. 5£ (VI) 



CLiSsW^ QttW*SlT?®R*tiA:ai (i) **U R 2 ~R 3 > R 3 \ R 3 \ 
( 1 ) 3£ (VII) 0-ffc^4Sf : 



R2 



COOR52 




R2 




COOR52 



(VII) 
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(2) (1) -cnz>tltz1t&®}%:5£,Ha 1 COOR 33 (Ha 1 fi^n^ >Hi-?£ 

2 4. S (VI') CD<K^ : 

R2 COOR52 



(±!B^, q nm>mi-?mm zntzm (o r 2 ~r\ r 3 \ r»\ 
5£ (vii) ©Yb^^i : 




R2 
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(IV) <Dfc&® : 




(IV) 



(Ha 1 it^uYym^mt^ Q tt»*fil (i) £3EU R 

2 5. 5S (VIII) (Dlt&M : 




(VIII) 
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(a) 5£ (IX) (Dit&m : 



R2 



R4 



R3. 




COOR52 



(IX) 



(±sEi$«K R 2 ~R s fe«fcCFR"{*»j|a®l4s«fctf 1 3T^*nfcrt££H« 

O^^^fo ) 
*S (X) : 
R 6, -N 3 

(b) 5$ (XII) <D4k&® : 



R 2 ~R 5 {ilf^l-e^$n^^<i:|Hl^<D^^t-o ) 
£5£ (XIII) : 



R2 




(XII) 




R52Q2C. 



N 



(XIII) 



R61 
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2 6. II (a) icfeUT, 5£ (IX) O^bftttiS (X) ©<fc#«£0EJE 
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